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WASHINGTON, D. C., DECEMBER, 1893. 


INTRODUCTION. 


This Review for December, 1893, is based on reports from 
2,964 stations occupied by regular and voluntary observers. 
These reports are classified as follows: 154 reports from 
Weather Bureau stations; 40 reports from United States Army 
post surgeons; 2,067 monthly reports from state weather 
service and voluntary observers; 27 reports from Canadian 
stations; 218 reports through the Southern Pacific Railway 
Company; 458 marine reports through the co-operation of 
the Hydrographic Office, Navy Department, and “New York 


Herald Weather Service ;” 106 weekly reports from 36 U. 8. 
Life-Saving stations; 2 reports from navigators on the Great 
Lakes; monthly reports from loca] services established in all 


states and territories; and international simultaneous obser- 


vations. Trustworthy newspaper extracts and special reports 
have also been used. 

The Wearner Review for this month has been prepared 
under the general editorial supervision of Prof. Cleveland 
Abbe. The statistical data is furnished by Records Division. 


CHARACTERISTICS OF THE WEATHER FOR DECEMBER, 1893. 


HIGH AND LOW AREAS. 

The high areas for December have generally pursued either 
extreme southerly or extreme northerly paths, and the United 
States has, to a large extent, been under the influence of the 
dry, clear sky of the areas of high pressures. 

The important low-pressure storm that passed over the 
Lake region on the 14th and 15th was made the occasion of 
special Lake Storm Bulletin No. V; it was followed by an 
extensive area of cold northwest winds, with snow. 

The highest pressures, in connection with high area No. 
VIII, were reported as 30.96 at Swift Current, Assiniboia, on 
the morning of the 12th, 30.94 at White River, Ont., on the 
morning of the 13th, and 30.92 at Albany, N. Y., on the morn- 
ing of the 14th, being one of the most decided, long-continued 
high pressures that has been recorded in December. 

TEMPERATURE. 

Temperatures were generally above the average throughout 
the United States south of latitude N. 43°, but were below 
the average north of that limit. The mean temperature at 
Saint Vincent, Minn., and probably to the northward was 
one of the lowest on record. 

PRECIPITATION, 

The rain and snow fall has generally been below the average 
for December, except in the northern part of New England, 
the Lake region, and westward to Dakota. The quantity of 
snow has been generally up to the average in northern sec- 
tions, but below the average in the southern portion of the, 


region where snow falls, and the same may be said as to the 
depth of snow lying on the ground at the end of the month. 
WINDS. 

Among the highest winds reported during the month have 
been: 106 miles per hour, on the Ist, at Pikes Peak, Colo.; 
84 miles from the south, on the 20th, at Fort Canby, Wash. ; 
64 miles from the southwest, on the 24th, at Amarillo, Tex.; 
and 60 miles from the north, on the 5th, at Kittyhawk, N. C. 

CROPS, 

The Weather Crop Bulletin for the month of December 
shows that the ground was covered with snow at the close of 
the month north of latitude 43°, but that the region in which 
winter wheat is raised was uncovered and, consequently, the 
seed and plants have been subjected to undesirable variations 
in temperature; fortunately, however, the reports generally 
state that the ground is dry and not frozen hard, the fall 
grains are doing well, and plowing is being well advanced 
during the fine weather. 

INLAND NAVIGATION. 

The rivers have generally remained below the danger line, 
the only floods reported having occurred in the Willamette 
River at Portland, Oregon, on the 4th, Buffalo Creek, N. Y., 
on the 16th, and Roseburg, Oregon, in the Coquille River, 
on the 5th. The Hudson River was closed for a few days 
in the latter part of the month; the upper Saint Lawrence 
was closed December 14, being one of the earliest dates on 
record. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure reduced to 
sea level for December, 1893, as determined from observations 
taken daily at 8 a.m. and 8 p. m. (75th meridian time), is 
shown by isobars on Chart II, which also gives the so-called 
prevailing winds, or those most frequently observed at each 
station. 

The normal distribution of atmospheric pressure for De- 


‘of the United States. 


cember and the direction of the normal wind resultant for 
each station is shown on Chart V. This chart has been pre- 
pared by Prof. H. A. Hazen, who has also prepared all the 
others of this series preliminary to the publication by the 
Weather Bureau of specially prepared data and charts show- 
ing the meteorological and climatic features and conditions 
The pressures for both Canada and 
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the United States are reduced to sea level, but not to standard 
gravity, by Prof. Hazen’s methods and formule. The re- 
sultant wind directions are as given by him at page 124 of 
his “ Meteorological Tables,” and are computed by Lambert’s 
formula, giving equal weight to each observed wind without 
regard to its velocity. 

As compared with the preceeding month of November the 
mean pressure for December, 1893, was generally higher 
throughout the United States, the maximum change being 
+0.13 in Florida and southern Texas and +0.15 in northern 
Wisconsin and Manitoba. Pressure had fallen slightly on 
the New England coast, appreciably in Nova Scotia and 
Montana, and decidedly in Alberta and western Assiniboia. 

As compared with the normal for this month the pressures 
for December, 1893, have been in excess by +0.10 or more on 
the coasts of Washington, Oregon, and Louisiana; also, in the 
interior of Georgia and South Carolina. Pressures have been 
about normal over the central portion of the Lake region, 
Iowa, Kansas, Colorado, and thence northwest to Alberta. 
The maximum deficit has been —O0.10 or —0.15 in Assiniboia 
and northern Montana. 


PATHS OF HIGH AND LOW AREAS. 


Movements of centers of areas of high and low pressure. 


First observed. Last observed. Path. a. 

a & Sig 
High areas, ° 2 ? 2 Miles, Days. Miles. Miles. 
42 3pm.) 44 58 2,100 2.5 840 37 
4 123 6 36 73 4, 500 820 
lil 48 83 5 P-m.| 47 62 1,100 733 31 
IV 44 123° 7) 30 93 2,200 3-0 733 3! 
5! 1o2 8 p.m.) 43 67 2,200 35 627 26 
vi 42 12m 11, 35 75 2,300 45 21 
Vi 53 47 75 1,400 3-5 400 17 
Vi 53 113. 14,P-m.| 42 67 2,450 +35 700 29 
§2 113, 14 53 1.0 600 25 
bee 42 126 25,a&m./ 33 St § 200 105 495 21 
42 110 4! | 
XII. 44 65 1,750 2-0 875 36 
XI. 41 116 28, p.m.| 27 82 3200 5&5 21 
XIV. M4 g8 28, p.m.| 27 2,400 45 533 22 
XV 47 123. 31, & mM. 30 103 1,500? 1-5 1, 000 42 
XV 54 102 31,&m./ 50 65 1,600 2.0 800 33 


Mean of ts 
Mean of 54.5 
GAYS 633 26.4 
Low areas. | | 
1am, 48 124 48 61 3,300 30 1,100 46 
1,a&m.) 43 74 44 62 700 1.0 700 29 
49/ 113 6,8 47 80 1,700 488 20 
5, mM, a5 73 6 47 57 I, 200 1-0 I, 200 50 
5 %&m. 33 to 6 p.m.) a9 38 622 26 
6 p.m. 48 1130 «tt, p.m 46 56 3,100 5-0 620 26 
43 13,8, m 47 54. 1,133 47 
WEES 12,a,.m. 47 125 14,a&m 47 BBY oe 
108 17,8&m.| 43 60 2,700 3.0 goo 38 
17,%m. 108 20, p.m 47 2,500 %5 715 30 
19,P-m. 21,p.m.) 45 59 2,800 2.0 1,400 58 
20,8 44) 125 24,8.m 45 57 3300 4.0 825 
23,8m.| 43 104 26,8m.| 46 59 2,500 3.0 833 35 
23,p.m. 47 128 629, m 45 63 %2u0? 5.5 600? 25? 
EVIE 20, Pe WM. | BB) 
28,a.m. 49 29,a& ™ 43 98 1,000 1.0 1,000 42 
Mean of 14 } 
Mean of 40.0 


The paths pursued by centers of high and low pressure 
during December, 1893, are shown on Charts IV and I, re- 
spectively, and the duration and velocity are given in the 
table at the end of this chapter. The charts show by small 
circles the positions of the centers. » Within the circles are 
given the pressures reported nearest the centers and the cor- 
responding dates. If a decided trough of low pressure or 


ridge of high pressure exists at that time its location is shown 
by a short wavy line through the center. Sometimes distant 
centers are connected by such ridges or troughs, but in such 
cases the middle portion of the wavy line is omitted to avoid 
confusing the map. 

HIGH AREAS. 

I.—This was central on the Ist as a ridge from western 
Missouri to Saskatchewan, and was a continuation of high area 
No. VIII of the November Review; the maximum pressure 
was then in lowa. The center of the ridge moved southeast- 
ward, and on the morning of the 2d was in eastern Maryland, 
after which it turned northward over New England and disap- 
peared on the 3d, in the afternoon, southeast of Newfound- 
land. 

I1.—The edge of an encroaching high area from the Pacific 
appeared off the California coast on the morning of the Ist. 
By the 2d, a. m., the highest pressure was near the coast of 
Oregon, it then moved rapidly eastward and on the 3d, a. m., 
was in Utah. During that day while the pressure varied but 
little on the Pacific coast it rose rapidly in Texas, and on the 
3d, p. m., and 4th, a. m.,a ridge of high pressure prevailed 
from Oregon to the Gulf coast, while another ridge developed 
from Texas northeast over Lake Huron, thus partially encir- 
cling the low area No. III, which was then central in Manitoba. 
A severe norther on the Gulf coast was caused by the advent 
of this high area. During the 4th and 5th the eastern ridge 
continued to exist, dividing the two low areas Nos. III and 
V, but by the morning of the 6th the high pressure over the 
Gulf of Saint Lawrence had disappeared, leaving the southern 
end of the ridge, as a high, central in the eastern part of 
North Carolina. On the 6th, p. m., this high pressure was 
off the North Carolina coast. 

III.—On the 4th, a. m., pressure had risen north of Lake 
Huron while it was falling to the westward. By the 4th, 
p. m., a high pressure was central near Montreal, and a ridge 
connected this with high area No. II in the Gulf of Mexico, as 
before described. This center disappeared on the 5th, p. m., 
near Newfoundland. 

IV.—When high area No. II was central in Texas on the 
4th, a. m., a ridge connected it with the high pressure off the 
coast of Oregon, where pressure was again rising, and on the 
4th, p. m., an independent high center was located there. On 
the 5th, a. m., the center was on the boundary between Oregon 
and Washington, and a second high area had developed on 
the east side of the Rocky Mountains, its center being at that 
time in Assiniboia. The data at hand are not sufficient to 
decide whether this latter area of high pressure was due to 
cold air near the surface of the earth drawn southward over 
Saskatchewan in the rear of low area No. III, which was then 
central in northern Minnesota, or whether it was due to a 
flow of air in the upper strata from the Pacific coast eastward 
over the Rocky Mountains; in the latter case this high area 
would be considered as a branch of high area No. 1V; but I 
incline to the former hypothesis, and, therefore, | number it 
as an independent area (No. V). High area No. 1V moved 
southeastward over Utah and was central in Texas on the 
6th, p. m., and 7th, a. m., and on the coast of Louisiana on 
the 7th, p. m., after which it disappeared. 

V.—Was central on the 5th, a. m.,in Assiniboia; it had 
scarcely moved by the 6th, a. m., while the flow of cold air 
southward had caused a subsidiary high center to be formed 
in northern Missouri. These two centers moved eastward, 
the northern one more rapidly than the southern one, and on 
the 8th, a. m., they had joined in forming a ridge of high pres- 
sure extending from Virginia to the Valley of the Saint Law- 
rence. On the 8th, p. m., the highest pressure was off the New 
England coast, and moved thence northeastward beyond the 
limits of our stations. 

VI.—While high area No. IV was céntral on the 6th in Texas 
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a naiden of high pressure extended thence northwest to eienaee 
and beyond, and the center of a new area may be located on 
the southern border of that state on the 7th, a. m., and 7th, 
p. m., while the ridge of high pressure continued to extend 
thence southeast to the Gulf of Mexico. The center of this 
ridge of high pressure remained nearly stationary between 
Oregon and northern Nevada until after the morning of the 
9th, after which the pressure steadily diminished on the 
Pacific coast but rose somewhat at the southeast extremity of 
the ridge until, on the 10th, a. m., the highest pressure was 
central in Texas; after this it moved eastward, and on the 
llth, p. m., it was off the coast of North Carolina, having 
united with high area No. VII. 

Vil.—During the 6th and 7th low area No. VI moved 
southeastward through Alberta and Assiniboia, and high 
areas Nos. IV and V developed, respectively, on the southwest 
and northeast sides of this low, as has been before mentioned ; 
similarly in the rear of this low area and on the west and 
north sides, respectively, high areas Nos. VI and VII developed, 
so that on the morning of the 8th, while high area No. VI was 
central in southern Oregon, high area No. VII was central in the 
northern part of Manitoba; evidently the southwest movement 
of upper air, impinging on the coasts of Alaska and British Co- 
lumbia in its circulation around the low area of the north 
Pacific, had in part been deflected southeastward by the resist- 
ance of the continent and contributed to the formation of high 
area No. VI, while it had also in part passed over the moun- 
tains into the interior of Saskatchewan and contributed to 
the formation of high area No. VII. (A process explained in 
American Meteorological Journal, 1892, vi, pp. 551-552, or 
American Journal of Science, 1892, xLin, p. 377.) These 
areas of high pressure continued to develop while low area No. 
VII, following after low area No. VI, moved between them 
southeastward over the Rocky Mountain region. High area 
No. VII was central in Manitoba on the 9th and 10th,a.m._ It 
was north of Lake Superior on the 11th, a. m., at which time 
a ridge of high pressure extended south to high area No. VI, 
— *h was then central in South Carolina. On the 11th, p. 

, high area No. VII was central north of Montreal, but pres- 
sure was rapidly diminishing; after this it disappeared, 

VIII.—On the 9th low area No, VII developed in Alberta 
between high areas No. VI and VII; as soon as it had passed 
southeast into Wyoming on the afternoon of the 10th high 
area No. VII, whose center was then in Manitoba, was greatly 
reinforced by the approach of still higher pressure from the 
north, while at the same time the barometer which had been 
somewhat below the normal in Oregon began to fall still 
faster. High area No. VIII, which we place in Alberta on 
the 11th, a. m., may also be considered as the western end of 
the larger area, |, which at that time included high area No. VII, 
and extended as a long ridge from Alberta to James Bay, with 
another branch extending farther southeast so as to include 
high area No. VI, then in South Carolina. The farther pro- 
gress of low area No. VII was followed by a great barometric 
rise from Assiniboia to lowa, the central highest pressures 


being 30.96 at Swift Current, Assiniboia, on the 12th, a. m., 
and 30.92 at Minnedosa, Manitoba, on the 12th, p. m.; 30.94 


at White River, Ontario, on the 13th, a. m., and 30.84 at 
Rockliffe, Ontario, on the 13th, p.m. On the 14th, a. m., the 
highest pressure was at Albany, N. Y., and in the afternoon 
it disappeared off the New E ngland coast. 

IX.—W hile low area No. LX was central in Wyoming on the 
14th, a. m., pressure was rising rapidly to the northward, as 


well as on the Pacific coast, and high area No. [IX moved 
south and east over Alberta and Saskatchewan into Manitoba, 
where it disappeared. 

X.—This area developed on the 14th on the west side of the 
trough constituting low area No. VIII, and seems to have ad- 
vanced directly eastward from the Pacific Ocean. 


It was cen- 


tral on the 15th, a. m., in on the 16th, 
a.m., in northeastern Nevada, but stretching as a remarkable 
ridge of high pressure from Washington to Texas. The sudden 
appearance, rapid growth, stationary center, and prolongation 
parallel to the Rocky Mountain range, make this high area 
an excellent example of those high areas that are supposed to 
to be formed by the slow descent of a broad upper layer of 
cooling air. In the present case, this upper layer is con- 
ceived of as moving from the southwest or west-southwest 
from the Pacific Ocean over California and Oregon on the 
night of the 14th, and to have reached the earth’s surface 
first in Oregon —_ Nevada on the morning of the 15th, and 
in Colorado and New Mexico by 8 p.m. of that day; the 
center of the slow ly descending current continued during the 
16th, a. m.and p. m., and the 17th, a. m. and p. m., with very 
slight change of position in Idaho, Utah, and Nevada. During 
the 18th, however, the area of high pressure spread northward 
beyond Alberta, southward into Mexico, and eastward to the 
100th meridian while retaining its western boundary on the 
Pacific coast; on the 18th, p. m., the highest pressure was 
confined to a small region in southern Alberta on the eastern 
slope of the Rocky Mountains, and this transfer of the cen- 
tral highest pressure northward must not disguise the fact 
that the great mass of air above was actually in motion 
toward the east and that, therefore, on the 19th, a. m., the 
center was in Nebraska. The eastern motion continued stead- 
ily, and on the 20th, a. m., the highest pressure was in Ohio, 
but the pressure had not diminished over the Rocky Moun- 
tain region and high area No. XI was located that morning 
as a separate area central in Utah and forming the western 
nucleus of a region of high barometer that covered nearly the 
whole of the United States. The center of high area No. X 
remained for five days slowly settling southward and east- 
ward, until on the 25th it disappeared off the coast of the 
south Atlantic states. 

XI.—This was the western portion of high area No. X ; it re- 
mained central in Utah during the 20th, and had disappeared 
by the 22d by the gradual and general fall of pressure. 

XII.—This began on the morning of the 21st as a slight 
elevation north of Manitoba between low area No. XII at the 
mouth of the Saint Lawrence and low area No. XIII in north- 
ern Alberta. On the morning of the 22d the center was north 
of Montreal, and at 8 p.m.of the 22d, in northern New Bruns- 
wick, but pressure had at that time risen, especially in Nova 
Scotia and southern Maine, and on the 2 3d, 8 a. m., the highest 
pressure was over Nova Se otia, after which it disappeared. 

XIII.—On the 22d pressure rose off the Pacific coast, and 
high area No. XIII was central in Nevada on the 23d, 8 a. m., 
while to the northward pressure was also rising rapidly in 
Alberta. This latter seems to have had an independent origin, 
as a partof high area No. XIV and the two centers (after being 
joined by a ridge of high pressure on the 25th) finally united 
entirely on the 26th in northern Missouriand Wisconsin. The 
general movement of high area No. XIII was southeastward 
into Texas, while the movement of high area No. XIV was 
more rapidly southeast to the point of junction in Missouri. 

XIV.—Pressure rose in Manitoba on the 23d, but the high 
center was apparently farther north ; it moved southward into 
Missouri, joined high area No. XIII, and thence moved slowly 
southeast until it disappeared on the 28th in southern Florida. 

XV.—This appeared on the 26th as the western extremity of 
a ridge extending from high area No. XIV in Missouri westward 
through Colorado and northwest to British Columbia. It ap- 
parently represents a new descent of the upper air along the 
Rocky Mountain ridge, while low area No. X VI was off the Cal- 
ifornia coast. The center remained in Wyoming during the 
27th and then disappeared. ; 

XVI.—Pressure rose on the 27th off the California coast 
until it was highest on the 29th, p. m., on the coast of Oregon. 
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On the 30th, a. m., the center was in Nevada, whence it stretched 
southeastward until the 3lst, a. m., when it disappeared in 
western Texas. 

XVII.—On the 28th pressure rose in Saskatchewan, and 
during the 29th, a. m., was central in northern Manitoba. On 
the 30th, a. m., the center was northeast of Lake Huron, and 
on the 3ist, a. m., it disappeared at the mouth of the Saint 
Lawrence. 

LOW AREAS. 

I—This area of low pressure was central on the coast of 
Washington on the Ist, a.m.; it moved rapidly southeast as a 
long oval, trending northwest and southeast into northern 
Texas. On the 2d, p. m., it was central in Arkansas as a long 
oval, trending northeast and southwest, and had already 
begun its northeastward movement. On the 3d, p. m., it was 
central in eastern New York, and disappeared on the 4th, a. 
m., in the Gulf of Saint Lawrence, whence it probably moved 
eastward over Newfoundland. 

IIl.—On the Ist, a. m., a trough of low pressure extended 
from Pennsylvania to New Brunswick, the lowest pressure 
being in the latter region, with evidences of a subsidiary cen- 
ter developing in central New York. On the Ist, p. m., a well- 
marked center was off the coast of New England; on the 2d, 
a. m., it was off the coast of Nova Scotia, after which it dis- 
appeared from our map. 

[11.—Pressure fell during the 3d in Montana, Alberta, and 
surrounding regions, and on the 4th, a. m., a deep depression 
was central in eastern Assiniboia; the 4th, p. m., near Lake 
Superior. The rapid southeasterly movement now became 
much slower, while low area No. IV was passing along the 
middle Atlantic coast, and low area No. III gradually filled 
up, disappearing on the 6th north of the lower lake region. 

IV.—On the 4th, a. m., the northwest wind on the south At- 
lantic coast in the rear of low area No. I apparently determined 
the formation of an area of rain, whirling winds, and low 
pressure at the southern end of the trough containing low 
area No. I. It is, however, possible that this storm-center 
existed at some distance east of the coast on the 3d, and was 
already moving northward on the 4th. On the 5th, a. m., its 
center was located some distance east of Cape Hatteras; 
on the 5th, p. m., it approached Nantucket; and on the 6th, 
a. m., it was between Cape Breton and Nova Scotia, after 
which it disappeared. 

V.—On the 4th, p. m., a slight depression began to develop 
in the interior of Texas and may be located on the 5th, a. m., 
in the northern part of that state. It moved south and east 
into the Gulf and disappeared on the 6th. 

VI.—On the 6th, a. m., pressure was falling in British Co- 
lumbia and eastward and southeastward, forming a trough 
whose center may be located on the 6th, p. m., in Alberta. 
Its southeast movement continued until the 8th, p. m., when 
it was central in Lowa, after which it turned northeastward 
over the Lake region and passed on the 10th, p. m., over the 
mouth of the Saint Lawrence; it disappeared on the 11th, p. 
m., off the southern coast of Newfoundland. 

VII.—lIn the rear of low area No. VI a trough extended north- 
westward into British Columbia on the 9th, out of which there 
developed low area No. VII, whose center is located on the 
morning of the 10th on the northern border of Washington. 
After moving southeast into Nebraska it turned off eastward 
on the 11th and was central 12th, a. m., in the state of New 
York. The map of the 12th, p. m., shows a low area on the 


coast of Nova Scotia which disappeared on the 13th, a. m., 
south of Newfoundland and was probably the continuation of 
low area No. VII. 

VIII.—Pressure fell on the coast of Washington after the 
11th, p. m., and low area No. VIII was located there on the 
12th,a.m. The pressure fell slowly without any decided move- 
ment of the center until the 14th, a. m., after which this low 


area filled up and disappeared at that spot. Meantime its ex- 
tension southeastward had given rise to a separate low center 
(No. IX) located in Wyoming on the 14th, a. m. 

IX.—This center moved southeastward into Nebraska and 
was central on the 15th, a. m.,in Iowa, whence its path turned 
northeastward, and on the 15th, p. m., the center was on Lake 
Michigan, with high winds and gales throughout the Lake 
region. On the 16th, p. m., the center was near the northern 
boundary of New Hampshire, and on the 47th it passed over 
the Gulf of Saint Lawrence and Newfoundland and dis- 
appeared. 

X.—On the 15th pressure fell in Alberta and by 8 p. m. a 
moderate depression was central in that province, but it seems 
to have immediately filled up or possibly moved rapidly east- 
ward and disappeared. 

X1.—This depression was apparently central north of Al- 
herta on the 16th, p.m.; in Saskatchewan on the 17th, a. m.; 
Manitoba on the 17th, p.m. By the 18th, p. m., it was cen- 
tral on the northern border of Lake Huron and a severe storm 
raged over the Lake region and southward to the Ohio and 
Missouri rivers. The path of the center now turned northeast- 
ward and was over New Brunswick on the 19th, p. m.; it 
disappeared off the southern coast of Newfoundland on the 
20th, p. m. 

XI1.—On the 19th pressure fell in Saskatchewan and Al- 
herta, and the southern portion of a depression was apparently 
moving southeastward along the northern limits of our daily 
weather map. The center of this depression at no time came 
within the limits of our stations, and it disappeared on the 
2Ist. p. m., at the Straits of Belle Isle. 

X111.—On the 20th an important depression approached the 
shores of Washington and British Columbia, and possibly low 
area No. XII was but the eastern extremity of this larger area 
advancing from the Pacific and which was apparentiy then 
moving northeast over Vancouver Island. On the 21st, p. m., 
it was central in northern Saskatchewan, and the 22d, a. m.., 
in Manitoba. The center was near Halifax, N. S.,on the 23d, 
p. m., and it passed eastward south of Newfoundland on the 
24th. 

XTV.—On the 23d pressure fell in Colorado and neighboring 
states, and low area No. XIV developed in that region without 
any clearly apparent preceding history, but from the subse- 
quent approach of low area No. XV, as well as the behavior of 
low area No. XIII, it seems probable that the inflow of air in 
the rear of low area No. XIII started several whirls in the 
lower strata far to the south of the main center, and that one 
of these on the 22d found the conditions on the central-eastern 
slope favorable to its further development; this appears to 
be the ordinary history of the origin of new whirls on the 
eastern Rocky Mountain slope and in the Gulf of Mexico. 
On the the 23d, a. m., the center may be located in western 
Nebraska, and on the 23d, p. m., in western Kansas, after 
which it began moving east and northeast. It was central in 
Iowa the 24th, p.m. On the 25th it passed northeastward 
over the Lake region, with gales at most stations, the depres- 
sion being then an ellipse whose longer axis trended northeast 
and southwest. It moved rapidly over Maine and disappeared 
south of Newfoundland on the 26th. 

XV.—Pressure fell on the 23d on the coast of Washington, 
and on the 24th the low center passed northeastward into 
British Columbia just beyond the limits of our stations. Its 
course during the 24th and 25th is uncertain, but on the 26th, 
p. m., the low area was central north of Alberta and Saskatch- 
ewan, and during the 27th there was a general fall of pressure 
throughout the Canadian Provinces to the eastward; on the 
27th, p. m., the low pressure was central not far north of Lake 
Superior, after which the southeastward movement changed 
to northeast, and the depression disappeared on the 29th, a. m., 
on the Gulf of Saint Lawrence. 
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XVI.—On the 25th pressure was falling on the California 
coast, apparently due to the advance of an area of low pres- 
sure northeastward toward Oregon; the lowest pressure was 
apparently nearest the coast of northern California on the 
26th, p. m., after which it rapidly filled and entirely disap- 
peared, giving place to high area No. XVI. 

XVII.—On the 28th, while high areas Nos. XVI and XVII 
prevailed over Oregon and Saskatchewan, respectively, a trough 
of low pressure developed rapidly and pushed southeastward 
between them from Alberta to South Dakota, and on the 29th, 
a. m., this trough extended from Montana southeast to Kan- 
sas, While a separate branch appeared on the Gulf coast. Dur- 
ing the 29th the central portions of the low area filled up, and 


the map of the 30th, a. m., shows in its place low areas Nos, 
XVIII and XIX central in Assiniboia and Alabama, respec- 
tively. 

XVIII.—This remnant of low area No. XVII extended 
southeastward on the 30th and then partly filled up, so that 
on the 31st, p. m., it was still central in Assiniboia. 

XIX.—This southern prolongation of the trough, containing 
low area No. XVII, was central in eastern Texas on the 29th, 
evidently formed under conditions favorable to a whirl in- 
itiated by the southern flow of colder air into the Gulf coast 
region. While moving eastward it stretched northeastward 
on the 30th, as a trough over the south Atlantic states, and 
disappeared on the 31st. 


NORTH ATLANTIC STORMS FOR DECEMBER, 1893. 


[ Pressure in inches and millimeters; wind-force by Beaufort scale } 


The paths of storms that passed over the*western portion 
of the north Atlantic Ocean are shown on Chart I, so far as 
ean be traced from information received up to the 25th of 
January, through the co-operation of the Hydrographic Office, 
U.S. Navy, and the “ New York Herald Weather Service.” 

The normal pressure for December, as shown by the inter- 
national simultaneous observations, is highest, 30.50 (775), 
in central Asia between E. 80° and E. 110° on the parallel of 
N. 50°: it is high, 30.20 (797), in the south Atlantic states 
between W. 80° and W. 90° on the parallel of N. 34°. The 
pressure is low, 29.60 (752), in Bering Sea between longi- 
tude E. 155° and W. 155° on the parallel of N.55°; it is lowest, 
29.50 (752), in the north Atlantic Ocean in an oval stretch- 
ing from southern Greenland to northern Norway. Between 
these centers of lowest pressure lies the Arctic region into 
which storm-centers rarely penetrate very far. Those that 
have been traced northeastward over the Atlantic during the 
winter months seem to turn eastward over Norway and 
Sweden, or if they go past North Cape they are apt to turn 
southeastward into Russia, and in either case they break up 
or die out before reaching Siberia. It seems evident that 
although the mechanical conditions are not unfavorable to 
the formation of whirls and low pressures within the Arctic 
circle yet the low temperature and small amount of moisture 
in the air constitute thermo-dynamic conditions that are 
unfavorable to the growth and perpetuity of such whirls. It 
isa matter of almost daily experience to find several inde- 
pendent whirls and low centers included within one large 
region of low pressure extending from the Aleutian Islands 
across North America to Greenland and extreme northern 
Europe, and there can be little doubt but that air flowing as 
upper southwest currents into such a low region from the 
regions of high pressure over North America and Asia and 
over the tropical portions of the Atlantic and the Pacific 
initiates these separate whirls, but it maintains them only 
with the help of the thermal disturbances produced by the for- 
mation of rain, snow, and clouds. 

The normal pressure in December is at the maximum about 
0.20 inch lower in the region between Iceland and Green- 
land than in November, and in general it is lower over the 
north Atlantic but higher over the tropical Atlantic, and 
over the interior of the North American continent. The re- 
gion over which the maximum number of storm tracks was 
recorded during the vears 1878-1887 passes from Japan over 
the southern extremity of Corea through Bering Sea to the 
southern extremity of Alaska; thence over the coasts of 
British Columbia into Oregon; thence nearly due east to 
southern Newfoundland; thence east-northeast over the 
Orkney Islands to northern Norway and Sweden; thence 
southeast to the interior of Russia. Observations are not at 


‘hand to trace this belt of storm-centers from Russia to the 
Pacific Ocean but the indications are that all cyclonic whirls 
are dissipated in this region of clear, dry, cold, and probably 
descending air. 

The average velocity of movement of the north Atlantic 
storms in December is about 21 statute miles per hour over 
the north Atlantic Ocean, but about 36 miles per hour over 
the United States, where the movement is more rapid than 
in any other part of their course from Bering Sea to Europe. 
During the 10 years, 1878 to 1887, 3 storms were traced con- 
tinuously over the entire North American continent and the 
Atlantic Ocean and 1 storm over that continent and ocean 
and Europe. 

During December, 18938, the following areas of low pressure, 
with revolving winds, have been approximately traced on the 
Atlantic Ocean: 

A. This was the continuation of low area No. II over the 
United States, as above described; it passed northeastward 
over southern Newfoundland, and on the 4th apparently 
approached Iceland. 

B. This was central on the 4th, a. m., in the Gulf of Saint 
Lawrence and was a continuation of low area No. I of the 
United States series; it passed rapidly northeastward, being 
south of Iceland on the 6th, after which it turned northward. 

C. This was low area No. LV of the United States series; it 
was central near Cape Breton on the morning of the 6th, and 
was south of Iceland, approximately at N. 58°, W. 12°, on the 
Sth, while severe gales raged in the northern part of Great 
Britain, Ireland, and over the ocean to the westward and 
southward; it then turned northeast. 

D. This seemed to have started asan extreme western branch 
of C in the region of northwesterly gales that prevailed on 
the Sth south of Greenland; it was central on the 9th in 
about N. 58°, W. 28°, and on the 10th, in about N. 55°, W. 12°, 
as a long oval or trough; it disappeared on the 11th north of 
Great Britain in the course of the development of a very large 
area of very low pressure whose center was farther north. 

Ek. This small whirl was located on the 11th as an exten- 
sion of D) to the south-southwest; by the 12th it had moved 
slightly northward. 

F. This whirl was also located on the 11th, when it was west 
of F in N. 50°, W. 35°; it moved eastward slowly, and on the 
12th both EF and F were comprised within a trough extending 
from W. 15° to W. 45° and about N. 52°. Farther west or 


northwest this trough joined low area No. VII of the United 
States series, which had extended rapidly northeastward. 

G. This was a continuation of low area No. VII of the 
United States series, which, after moving to the southeast of 
Newfoundland, turned eastward and joined F and EF on the 
15th, forming a region of low pressure which at that time 
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apparently extended from N. 60°, W. 20°, to N. 65°, E. 10°; 
by the 18th the eastern portion of this low pressure had passed 
North Cape and turned southeast into Russia. 

H. This was the continuation of low area No. IX of the 
United States series, which was central in the Gulf of Saint 
Lawrence on the 17th; it passed toward east-northeast rapidly 
and was off the coast of Ireland on the 19th; then moved 
northeast, while a secondary depression formed in the Irish 
Channel; it was almost stationary between Scotland and 
Iceland from the 20th to the 22d, when it was joined by J, 
and, together with J and A, developed into a large area of 
low pressure which, on the 25th, extended from the middle 
of the north Atlantic over Scandinavia and Russia. 

/. This was a continuation of low area No. XI of the United 
States series, which, on the 20th, was central south of New- 
foundland and moved thence northeast, being at N. 57°, W. 
35°, on the 21st, and N. 60°, W. 15°, on the 22d, when it had 
joined with H. 

J. This was the continuation of low area No. XII, United 
States series, which passed eastward over southern Labrador 
on the 2ist, and was central on the 23d at about N. 56°, W. 
30°. On the 24th it was apparently south of Iceland, and on 
the 25th at N. 64°, W. 5°. 

K. This was a continuation of low area No. XIII, which was 
central south of Newfoundland on the 24th, and at N. 52°, W. 
35°, on the 25th; it passed quite near Iceland, while an area of 
high pressure pushed northward over Europe, so that, on the 
28th, a region of low pressure apparently connected A, L, and 
M, and extended from James Bay and Lake Superior over Lab- 
rador and southern Greenland. On the 29th and 30th the ex- 
treme northeastern end of this region moved southeast and de- 
veloped into an extensive low area in northern Russia on the 
30th and 3ist, which apparently represents the further develop- 
ment of the North Atlantic storm area K. 

L. This wasa continuation of low area No. XIV of the United 
States series, which was central east of Cape Breton on the 
26th. It developed into a long oval on the 27th, and disap- 


‘peared on the 29th southwest of Iceland as a branch of the 


extensive low pressure just described. 

M. This was a continuation of low area No. XV, United 
States series, which was central on the southern coast of Lab- 
rador on the 29th; it moved east-southeast and was at N. 47°, 
W. 47°, on the 30th, after which it filled up and disappeared in 
the presence of the extensive area of high pressure that then 
stretched from central Europe westward to the middle of the 
Atlantic. 


OCEAN ICE IN DECEMBER. 


The limits of the regions within which field ice or icebergs 
were reported for December, 1893, are shown on Chart I by 
crosses. On the 27th one small berg was reported in N. 47° 
05’, W. 50° 43’; on the 29th one large berg was observed in 
N. 47° 16’, W. 49° 36’; on the 31st in N. 47° 35’, W. 49° 00’ 
a berg about 60 feet high was reported. 

In December, 1882, 1883, 1884, 1886, and 1888, no Arctic 
ice was reported near Newfoundland and the Grand Banks. 
In 1885 several bergs were observed off the Newfoundland 
coast the early part of the month. In 1887 a small berg was 
reported in N. 46° 10’, W. 47° 28’ on the 26th, and a small 
berg in N. 48° 20’, W. 48° 40’ on the 28th. In 1889 large 
quantities of Arctic ice were reported over and near the Grand 
Banks. In 1890 a large berg was observed in N. 49° 39’, W. 
47° 50’ on the 13th. Aretie ice was not reported for Decem- 
her, 1891 and 1892. 

OCEAN FOG IN DECEMBER. 

The limits of fog belts west of the 40th meridian, as de- 
termined by reports of shipmasters, are shown on Chart I by 
dotted shading. East of the 55th meridian fog was reported 
on 11 dates; between the 55th and 65th meridians on one 
date; west of the 65th meridian fog was not reported on any 
date. Compared with the corresponding month of the last 6 
years the dates of occurrence of fog east of the 55th meridian 
numbered 7 more than the average, and west of the 55th 
meridian 4 less than the average. 


> 


TEMPERATURE OF THE AIR (expressed in degrees Fahrenheit). 


The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart II; the lines are, however, not drawn for 
the higher irregular surface of the Rocky Mountain plateau ; 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country over which they are drawn; in mountainous regions 
such isotherms would be controlled largely by the topography, 
and it is, therefore, not practicable to present the temperature 
data in this manner unless a contour map on a large scale is 
published as a base chart. 

In the table of meteorological data from voluntary observ- 
ers the actual mean temperature is given for each station, and 
in the tables of climatological data for the regular stations of 
the Weather Bureau both the mean temperatures and the de- 
partures from the normal are given. In the latter table the 
stations are grouped by geographical districts, for each of 
which is given the average temperature and departure from 
the normal. The normal for any district or station may be 
found by adding the departures to the current average when 
the latter is below the normal and by subtracting when it is 
above. 

For the regular stations of the Weather Bureau the monthly 
mean temperature is the simple mean of all the daily maxima 
and minima; for voluntary stations a variety of methods of 
computation is necessarily allowed, as shown by the notes 
appended to the table of meteorological data. 


During December, 1893, the mean temperature was highest | 
(70.8) at Key West. The temperature averaged between 60 
and 70 throughout the peninsula of Florida and on the im- 
mediate coast of Louisiana and Texas; it was slightly above 
60 at a few stations in southern California near Arizona. The 


temperature averaged 32 in a zone that included Cape Cod, 
Rhode Island, southern Connecticut, northern New Jersey, 
central Pennsylvania, Ohio, Indiana, Illinois, northern Mis- 4 


souri, northern Kansas, southern Nebraska, the greater part 
of Colorado, Utah, northern Nevada, eastern Oregon, and 
northeastern Washington. The lowest average temperatures 
appearing on our maps were —8.0 at Winnipeg, Manitoba, 
and —8.2 at Prince Albert, Saskatchewan. 

DEPARTURES FROM NORMAL TEMPERATURE. 

As compared with the normal for this month temperatures 
have been deficient by about 5, or more, in northern New 
England, the Valley of the Saint Lawrence, the northern por- 
tion of the Lake region, Wisconsin, Minnesota, and Manitoba. 
Among the principal deficits are: —5.1 at Chatham, N. B., 
—8.7 at Rockliffe, Ont., —13.8 at White River, Ont., —11.0 at 
Winnipeg, Manitoba, and —9.0 at Moorhead, Minn. The tem- 
perature has been normal or above normal in all the south 


Atlantic and Gulf states and the Pacific coast and Rocky 
Mountain region. The maximum excesses have been: +5.5 ’ 
at Dodge City, Kans., +4.9 at Corpus Christi, Tex., +4.3 at 

Abilene, Tex., +4.2 at Denver, Colo. | 


The following table shows for certain stations, as reported 


i | 
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cember for a series of years; (2) the length of record during 
which the observations have been taken, and from which the 


by voluntary observers, (1) the normal temperature for De- | on record at several stations, as follows: Port Angeles, Wash., 


41.5, being 3.3 in excess of the normal, the highest previous 
temperature for December being 41.0 in 1888. Red Bluff, Cal., 


normal has been computed; (3) the mean temperature for | 50.2, or 0.6 above the normal; the highest previous was 50.0, 


December, 1893; (4) the departure of the current month from 
the normal; (5) the extreme monthly means for December 
and the years of their occurrence during the period of obser- 


vation : 


(5) Extreme monthly means for 
Arizona, o° Years ° | ° ° ° 
Fort Apache 37-6 22 40.2 | + 2.6 45-0 1889 27-6 
Fort 53-1 SE 59-2 1875 47-6 1891 
Whipple Barracks ...... 37-8 21 34-7 | — 3-1 42.2 188 31-4 1891 
Arkansas. 
Keesees Ferry........+- 39-6 12 42-4| + 2.8 55-3 1889 29-1 1884 
California. 
. 52-7 m 53-8) 4+ 41-1 56-5 1882 48-3 1891 
Colorado. | 
Bae 30-7 10 32-6 | + 1-9 41-9 1889 19°5 1884 
Florida. | 
Merritts Island. ........ 63-3 65-5 + 2.2 68.0 1891 58.0 1885 
Georgia. 
Porayth 50.0 19 54-0] + 4.0 61.3 1889 39-8 1876 
Idaho. 
Boise Barracks ......... 33:1 18 34-3) 4+ 1-2 37-7 1886 28.1 1884 
Fort Sherman..........- 30-6 10 34-2 | + 3-6 37-9 1890 16.0 1884 
Indiana. 
Lafayette .....c..eeecees 30.0 12 30-0 | 0.0 43-8 1889 21-3 1880 
lowa 
CreSCO 17-7 22 16.6| — 34-0 1877 4:5 1876 
Kansas. 
Eureka Ranch .........- 32-6 10 35-4 | + 2-8 43-6 1889 21.3 1884 
35-1 21 39-6| + 4.5 49-3 1889 25-4 1884 
Louisiana. 
Grand Coteau 56-0 55-9| — oO! 65-0 1889 51.8 1887 
Maine. 
OFrONO 21-3 23 14-8 | — 6.5 31-6 1891 II-4 1890 
Maryland. 
Cumberland ..........-- 32-1 22 35-2} + 3-1 43-2 1889 26.0 1880 
Michigan. | | 
Kalamazoo ..... 29-5 17, 28-4 | — 1-1 40.2 1889 16-7 1876 
Missouri. | 
36-3 8 35:2) — 111 49-4 1889 25-7 1886 
Montana. 
Fort Custer....cccccooss 23-4 13 31-0 | + 7-6 33-1 1885 5-6 1884 
Nebraska. 
Fort Robinson.......... 28.6 9 304) + 1-8 38.0 1889 12-4 1884 
Genoa (NEAT 23-7 i 25-8 | + 2.1 1889 11.8 1879 
Nevada, | 
35-2 42.1 1871 26.8 1873 
Carson 34-0 16 37-3 | + 3-3 40.8 1886 29.1 1891 
New Hampshire. 
Hanover 20.8 22 19-0| — 1.8 305 1881 10.2 1872 
New Mexico. 
Deming 46.6 II 53-4 | 6.8 53-4 1893 38-4 1891 
Fort Wingate ..... 32-7 22 38-6 5-9 41.0 1889 23-7 1887 
New York. | 
27-0 22 24-8 | — 2.2 33-9 1891 14°7 1876 
Plattsburg Barracks .... 21-7 22 19-2 | — 2.5 33-8 1891 11-3 1890 
North Carolina. 
38-4 21 399 | + 1-5 48.9 1889 29-1 1876 
Oklahoma, 
Fort 39-7 10 43-2 | + 3-5 52-6 1889 27-9 1884 
40-3 21 | 44-2 3-9 52-3 1889 1884 
Fort Supply .......-.. 37-6 13 | 37-7 | o.1 49-2 1889 29-9 1887, 92 
Oregon. | 
46-7 9 47-6| +09 52-5 1888 43-6 1884 
Pennsylvania. 
25-6 22 25-9 | t 0-3 34-6 1891 17-3 1876 
coe cove 25-8 22 20-4) 3-6 37-0 1877 16.0 1876 
29-5 14 283) — 1.2 39°5 1881 22.2 1890 
South Carolina. | 
Statesburg 47-8 12 | 49-9 | 2-1 56.6 1889 43-6 1882 
South Dakota. | | 
19-1 22 21-2) + 2.1 30.0 1881 2-9 1879 
eras 
50.2 21 56.2 6.0 65-5 1889 42-1 1872 
Silver Falls ...... 7 | 46.4 1.4 56.1 1889 37-6 1892 
Utah, | 
27-8 21 | 35:0| + 7.2 37-0 1888 17.0 1878 
Vermont. 
Strafford 2200 20 19-5 | — 2-5 31-2 1891 13°4 1890 
Virginia. 
Dale Enterprise ........ 38.2 13 37-6|— 0.6 49-0 1889 | 28.4 1882 
Washington. 
Fort Townsend 4008 18 45-6 | + 4-8 45-6 1893 33-0 1884 
West Virginia. | 
Parkersburg ............ 38.2 12 | 37-2 | — 1-0 47-2 1889 29-6 1886 
_ Wisconsin. 
23-0 21 | 20.0 | — 3.0 38-4 1877 | 10.8 1876 
Wyoming. 
Fort Washakie ......... 22.9 10 | 27.6 | + 4-7 29-6 1889 16.4 1892 


YEARS OF HIGHEST MEAN TEMPERATURE FOR DECEMBER. 
The mean temperature for December, 1893, was the highest 


| 


in 1886. Carson City, Nev., 39.0, or 4.1 above the normal ; 
the previous highest was 38.5, in 1888. Helena, Mont., 31.2, 
7.5 above the normal; the previous highest was 31.1, in 1885. 

The highest mean temperature for December was noted 
generally over New England and eastern New York in 1891; 


jover northern Dakota, the northern plateau region, and south- 


ern California in 1890; from the middle and southern Rocky 
Mountain regions eastward to the middle and south Atlantic 
coasts in 1889; along the north Pacific coast and over Oregon, 
northern California, and northern Nevada in 1886; on the 
northeast slope of the Rocky Mountains in 1885; and from 
the upper Mississippi valley over the upper lake region in 
1877. 
YEARS OF LOWEST MEAN TEMPERATURE FOR DECEMBER. 


The mean temperature for December, 1895, was the low- 
est on record at Saint Vincent, Minn., being —2.7, or 9.1 
below the normal; the lowest previous temperature for De- 
cember was —0.7, in 1886. 

The lowest mean temperature for December was noted at 
points in California, Nevada, and New Mexico in 1891; in the 
middle and northern Rocky Mountain regions in 1884; and 
generally east of the Mississippi River and south of the Lake 
region in 1876. 

MAXIMUM TEMPERATURE. 


The highest temperatures recorded at regular stations of 
the Weather Bureau are given in the table of climatological 
data, from which the following are selected : Key West, Tampa, 
Titusville, Fla., and San Diego, Cal., 82; San Antonio, Tex., 
and Yuma, Ariz., 83; Los Angeles, Cal., 88; Eastport, Me., 
52; Northfield, Vt.,54; Sault Ste. Marie, Mich., 38; Duluth, 
Minn., 43; Saint Vincent, Minn., 42; Havre, Mont., 52; 
Spokane, Wash., 49; Tatoosh Island, Wash., 59; Port Ange- 
les, Wash., 61. 

MINIMUM TEMPERATURE. 


The lowest temperatures recorded at regular stations of 
the Weather Bureau are given in the table of climatological 
data, from which the following are selected: Key West, Fla., 
56; Tampa and Titusville, Fla., 38; San Antonio, Tex., 20; 
Corpus Christi, Tex., 36; Yuma, Ariz., 34; San Diego, Cal., 
38; San Francisco, Cal., 37; Eastport, Me., —11; Northfield, 
Vt., —27; Sault Ste. Marie, Mich.,—14; Duluth, Minn., —19; 
Saint Vincent, Minn., —24; Havre, Mont., —20; Spokane, 
Wash., 16; Port Angeles, Wash.,28; Tatoosh Island, Wash., 30. 


TEMPERATURE, JANUARY TO DECEMBER, 1893. 


For the period, January Ist to December 31st, the average 
temperature was about normal in the east and west Gulf states, 
the extreme northwest, and the southern Rocky Mountain 
plateau. In regions where the temperature was deficient the 
average deficit for this period was as follows: Northern pla- 
teau, 2.5; north Pacific coast, 2.0; middle Pacific coast, 1.7; 
south Pacife coast, 1.1; middle plateau, 1.8; upper Missis- 
sippi valley, 1.5; New England, 1.5; middle Atlantic states, 
1.1; the Lake region, 1.0; northern slope, 0.9; Missouri Valley, 
0.8; Ohio Valley and Tennessee, 0.7; middle slope, 0.6; south 
Atlantic states,0.5; Key West, Fla.,0.4; east Gulf states, 0.2. 
The only regions in which the average temperature for this 
period was in excess are the southern slope, 1.6; and the east 
Gulf states, 0.2. 

DAILY AND MONTHLY RANGES OF TEMPERATURE. 


The greatest daily range of temperature is given for each 
of the regular Weather Bureau stations in the table of 
climatological data. The extreme monthly maximum and 
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minimum tanpenatares are ore mais given, you which the | Dates of first. light and heavy frosts and snow, Dec vember, 1893. 
monthly ranges may be deduced. The monthly range has " , 
averaged 50, or more, from central Texas northeastward to. 
New England and northwestward to Montana, except ata few! state and station. 
stations on the shores of the Lakes; the monthly at | e/;5/i8 aisis 
70, or more, are reported as follows: Northfield, Vt., sis/ié ai/zia@ 
Valentine, Nebr., and Saint Vincent, Minn., 76; Fort 

Mont.. and Bismarck, N. Dak., 13; Keokuk, Iowa, and Havre, Che 17 4 

ont., 72. j 

The least monthly ranges have been: Key West, Fla., 26; | scottsioro 

Titusville, Fla., 37 San Diego, Cal., 34; San Francisco, Cal., 7 
35; Eureka, Cal.,27; Tatoosh Island, Wash., 19; Fort Canby, | Arizona. Degonia 17 
Ww 16 | Arizona Canal Co. De 29 17 

The southern limit of the region within which the air 30 Princeton 3 

had a freezing temperature at some time during the month | 
is approximately shown by the full and dotted lines on Chart ‘lena WY : 

VI joining the places at which minimum temperatures of 32) Little Andian Territory. 
and 40, respectively, occurred within the instrument shelters | 
of the Weather Bureau; the latter minimum is usually accom- Searcy || 

panied by a more or less severe frost on the ground outside of Anderson.:....... GlenWOOd 3 
the shelter. During December, 1893, the line of minimum 40 
crossed the southern portion of the peninsula of Florida south | BD a 

of the stations of Titusville ind Tampa; it does not reappear | Cloverdale |... 2 
on either the Gulf or the California coasts. The line of mini- | 
mum 32 passes from Cape Hatteras along the south Atlantic cor 

a rook Me 
coast, crossing Florida to Cedar Keys and thence westward to | Georgetown Marmaton 2 
New Orleans, La.; it then follows the curved coast line of| | Rome 
Texas about 100 miles from the Gulf; it reappears near Yuma Los Anueles. 2 

and keeps within I00 miles of the California coast until it Napa Kentucky. 

The most interesting period of high temperature began on | poy keyes Light 
the eastern slope of the Rocky Mountains from Montana to | Pomona: 29 EN 3 

Nebraska on the 21st; as this area of high temperature moved | || Greendale 3 

on the 22d from Oklahoma to Minnesota, on the 23d from | 27 4 

Missouri to Lake Superior, on the 24th from Tennessee to} Yreka...............00 00" 14 | Padwoah.........0--cccccleccccclece.ce 3 
Michigan, on the 25th from Georgia to New York and New| coinester | Shelby 
England. 3. Shelbyville.......... ose 2 

| North Grosvenor Dale 3 Limisiana, 
PERIODS OF LOW TEMPERATURE. 3 poten Rouge 4 

The minimum temperatures for the month occurring in | Stevenson 

connection with the movement of areas of high pressure were | Volumtown 3 | 4 
experienced in Montana and the Dakotas on the 12th, Min-| 5 Lake 

nesota and New York the 13th, Ne England on the 14th. | TB Port Eads 5 
Another series of low temperatures was that which occurred | Clermont............ 

from Nebraska and to Texas on the Ist, and moving) gusts 

Another area of minimum temperatures covered Arkansas, i= 19 
Louisiana, and southeastern Texas on the 4th, whence it} Manatee Cambridge 5 
Tennessee on the 5th, and North Carolina, Maryland, and | Orange Citys. Amdower 5 
central Pennsylvania on the 6th. The lowest temperatures on | Oxford, 
the Pacific coast generally occurred on the 28th, 29th, and | Pi, city 
30th, whence they spre ad over the central and southern | Saint Hyannis 3 
Rocky Mountain region on the 30th and 31st. 
; Tarpon Sprinus.......... 6 |. 3 
FROST Georgia. Middleboro 3 

The reports of frost injurious to vegetation are as follows: | 

At Orange City, Fla., the frosts of the 6th and 19th injured | Covin 17 Somerset 3 
uhlonega....... 17 || Vineyard Haven 3 
gardens. At Myers, Fla., the frost of the 19th damaged | Lafayette.) 19 Williamstown ...... 
vegetation, and in many parts of the county vegetation was | 
killed. Titusville, Fla., 19th, a heavy frost in the country, | Be 
some tomatoes seriously injured. aie 2 Mixsouri. 

The following table shows the dates of the occurrence of | Grenville," aeons 
the first light frost, the first heavy frost, and the first snow-| Jordans || 2 
fall at the respective stations: 3 


~ 
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Dates of nino light and and avn L Aten and snow—Continued. | Dates = light and heavy frosts and snow—Continued. 
| | 
| First meet! i | First frost. | | First ey First frost. | 
| | | | 
State and station. State and station. State and station. State and station. 
Pilg is | gs | | 
Missouri—Cont'd. || New Jersey—Cont'd, Ohio—Cont’d. South Carolina—Cont’d. 
2 North Carolina. Oregon, Springdale 17 
3 5 Pennsylvania, Texas 
Saint 3 || Mount Pleasant § | 3. Corpus Christi .......... J 
New Jersey. Washington ........... Ot | 3 Virginia. 
4 Ohio. South Carolina. Big “tone Gap 16 
| 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States | and also at Halifax, N.S.; it was between 4.00 and 6.00 on the 
and Canada for December, 1893, as determined by reports| western slope of the Rocky Mountains, from northern Cali- 
from about 2,000 stations, is exhibited on Chart IIT. In the/ fornia to Vancouver Island, and over a portion of Michigan, 
meteorological tables the total precipitation is given for each New York, and New England. It was generally less than 
station; the departures from the normal are given for regular | 2.00 from the Mississippi Valley westward, and less than 0.5 
stations of the Weather Bureau in the table of climatological was reported from Texas, New Mexico, and Arizona. 
data. The figures opposite the names of the geographical DEPARTURES FROM NORMAL PRECIPITATION. 
districts in the columns for precipitation and departure from, The precipitation for December was slightly in excess of 
the normal show, respectively, the averages for the several dis- | the normal in New England, the Lake region, the Dakotas, 
tricts. The normal for any district may be found by adding and northward throughout the Canadian Provinces. It was 
the departure to the current mean when the precipitation is generally deficient throughout the United States south of 
below the normal and subtracting when above. latitude 42°. The principal deficits were: 3.5 at Kittyhawk, 
NORMAL PRECIPITATION. N. C., and Mobile, Ala.; 3.0 at San Francisco, Cal., and Rose- 
In December the monthly precipitation is usually greatest | burg, Oreg.; 3.6 at Portland, Oreg.; 2.9 at Galveston, Tex. ; 
on the north Pacific coast, where it exceeds 10,00; the normal | 2.7 at Montgomery, Ala. The principal excesses were: 4.6 at 
amount exceeds 8.00 along the Pacific coast north of the 38th | Nantucket, Mass.; 5.0 at Halifax, N.8.; 3.6 at Marquette, 
parallel, in parts of northeastern California, and in a small) Mich.; 2.1 at Olympia, Wash.; 2.8 at Edmonton, Alberta; 
area of northeastern Louisiana: and exceeds 4.00 from the | 3.3 at Yarmouth, N. 8. 
middle and east Gulf coasts to the middle Ohio valley, along Considered by districts the monthly precipitation for 
the immediate Atlantic coast from North Carolina to south-| December, 1898, when compared with the normal for the 
ern New England, and over Nova Scotia and southeastern | month, furnishes the following percentages (the precipitation 
Maine. Except in parts of the northern plateau region, the | is in excess when the percentage of the normal exceeds 100): 
monthly precipitation is less than 1.00 over the greater part | Extreme northwest, 182; upper lake region, 150; New Eng- 
of the Rocky Mountain and plateau regions, and thence over land, 140; lower lake region, 114; north Pacific coast, 93; 
Kansas, Nebraska, the Dakotas, and Minnesota. south Atlantic states, 84; middle Atlantic states, 82; 


PRECIPITATION FOR DECEMBER, 1893. northern slope, 82; south Pacific coast, 82; Ohio Valley and 
In December, 1893, the monthly precipitation exceeded Tennessee, 75; Missouri Valley, 75; upper Mississippi valley, 
10.00 at a few points only in eastern Oregon and Washington, 71; southern plateau, 71; Key West, Fla., 63; northern 


2 


| 
| 
| 
| 
| 
| 
| 
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west Gulf states, 37. 


The following table shows for certain stations, as reported | 


by voluntary observers, (1) the average precipitation for 


December for a series of years; (2) the length of record dur-| 


ing which the observations have been taken and from which 
the average has been computed; (3) the total precipitation 
for December, 1893; (4) the departure of the current month 
from the average; (5) the extremes for December and the 
years of occurrence during the period of observation : 


(5) Extremes for December. 
é 
es 
State and station. EE | Greatest. Least. 
= = Am’t Year. |Am’t. Year. 
Sis 
Arizona. Inches. Years Inches. Inches. Inches. Inches 
Fort Apache ......+.+++ 1.65 17, O10 — 1.55 5.52 1884 0.08 1882 
Fort Mohave. .......++ 1.37 11.17 1889 0.00 
Whipple Barracks ..... 1-79 21 0.73 — 1.06 7-3 1889 0.00 ° 
Arkansas. 
Keesees Ferry......... 3-28 12) 2.20 — 1.08 11.37 1884 TS 1889 
California. 
1-99 2.07 + 0.08 6. 87 1889 0.17 1886 
Colorado. 
Las ANIMAS 0. 42 0.50 + 0.08 1.68 1883 0.00 1889 
Florida. 
Merritts Island ........ 2. 46 2-42 — 0.04 8.55 1888 0.00 1889 
Georgia. 
Poreythh... ceccccccscce 4°37 19 2-20 — 2.17 7-56 1887 0.79 1889 
laaho, 
Boise Barracks ... 2.18 20, 0o-48 — 1.70 5-96 1871 0.01 1877 
Fort Sherman... 64-50 + 1.16 5-85 1889 48 1885 
Indiana. 
Lafayette 2.52 13) 305 + O53 6.27 1884 0-23 1890 
lowa. 
1.4! 22 1.15 — 020 3-44 1891 0. 30 1874 
Kansas. 
Independence . ........ 2.21 21 O49 — 1-72 5-17 1879 0. 49 1893 
Louisiana. 
Grand Coteau .......... 5-25 10 4-70 — O55 14-43 1884 2.27 1890 
Maine. 
OTONO 3-9! 23 4-21 0.30 7-92 1878 1.50 1875 
Maryland. 
2-23 22 0.80 — 1-43 4-50 1881 0.70 1871 
Michigan. 
Kalamazoo 2-76 17. 2:79 + 0-03 7-14 1884 1-35 1890 
Missouri. 
Sedalia ...... 2-01 15 087 — 1-14 4°77 1884 0.53 1886 
Montana. 
Fort Custer.........++. 0. 84 13 020 — 0.64 1.87 1883 0.09 1885 
Nebraska. 
Fort Robinson ......... 0. 69 10 0. 36 1-97 1883 0.01 
Genoa (near).........+.. 0-83 18 2-04 1893 0.00 1875, "90 
Nevada. 
0. 51 BE 2-01 1871 0.00 1872, 76 
Carson City .........+. 2.21 16 | O24 — 1-97 5-43 1891 | 0.00 1876 
New Hampshire. 
2.50 22 3:59 + 1-09 4-69 1878 0.78 1875 
New Mexico. 
Deming O40 — 0-30 1-35 1884 0.00 1886, "89 
Fort Wingate .......... 0.93 22| O15 — 0.78 2.29 1871 | o. 10 1886 
New York. 
Cooperstown .... 2-64 22 «4-02 1.38 6.02 1881 0.97 1877 
Plattsburg Barracks... 1.87 22 (3-92 3-92 1893 0-17 1886 
North Carolina. 
3-60 19 1.20 — 2-40 8.70 1877. 6.50 1889 
Oklahoma 
Fort Reno.........+..+- 1-42 101+ 46 t 0. 04 4-40 1892 0.00 1886 
Port Sill 1-67 a1 2-97 I. 10 4-07 1874 0-00 1889 
Fort Supply ..........- 0-75 13 050 — 0.25 3-19 1885 0.00 1886, "89 
Oregon. 
11.56 15 10:8 —0-70 17-17 1892 4-93 1878 
Pennsylvania 
Dy Derry 2-75 22 +332 §7 5-29 1890 1.20 1874 
Grampian 3-59 16 «4-10 0.5! 5-15 1891 «1-36 1892 
Wellsboro.... ......++. 4:35 14 4:21 9-57 1881 0.40 1892 
South Carolia. 
Statesburg ............. 2-82 12 3-81 + 0-99 5-87 1884 0.75 1889 
South Dakota. 
0. 48 22 + 0.07 2-48 1877 0.00 1881 
as. 
20 0.02 — 3-11 00 0.02 1893 
Silver 6 1.00 + 4 2.03 1891 0.00 1889 
tah. 
occ 20 047 — 0.28 2.12 1877 0-00 1874°78 
Vermont. 
Strafford 3-18 20 2-12 5-90 1878 0.15 1375 
Virginia. 
Lale Enterprise ..... 299 13 O54 — 2.25 6-81 1881 0.13 1882 
Washington. 
Fort Townsend........ 2.80 19 3-24 0.44 5-34 1891 1-14 1879 
West Virginia. 
Parkersburg ........-+. 2-05 8 221 + 0.16 4-20 1890 0.02 1885 
Wisconsin. 
Madison 1-99 a1 1-68 — 0.31 5-73 1884 0.45 1874 
10 — 0-12 2-29 1886 0.00 


ang. 
Fort Washakie 0. 49 
~~ Frequently. 


plateau, 59; middle Pacific coast, 58; middle plateau, 56 ; | 
east Gulf states, 53; southern slope, 43; middle slope, 42; | 


PRECIPITATION, JANUARY TO DECEMBER. 


For the period January to December, 1893, inclusive, the 
total precipitation was in excess of the normal by about 15 
yer cent over the Rocky Mountain plateau regions; it was 
deficient by 30 and 40 per cent on the southern slope, the Gulf 
States, and at Key West. In detail the precipitation for the 
‘current year, as compared with the normal for this period, 
‘furnishes the following percentages (the precipitation is in 
excess when the percentages of the normal exceed 100): North- 
ern plateau, 123; north Pacific coast, 119; southern plateau, 
119: middle Atlantic states, 97; middle plateau, 97; middle 
Pacific coast, 96; Ohio Valley and Tennessee, 94; lower lake 
region, 94; extreme northwest, 94; New England, 92; upper 
lake region, 92; south Atlantic states, 91; upper Mississippi 
valley, 88; Missouri Valley, 86; east Gulf states, 82; northern 
slope, 78; southern Pacific coast, 78; west Gulf states, 70; 
southern slope, 67; middle slope, 62; Key West, Fla., 55. 


YEARS OF GREATEST PRECIPITATION FOR DECEMBER. 


The precipitation for the current month does not seem to 
have exceeded the previous record at any of the regular sta- 
tions of the Weather Bureau. 

The greatest precipitation for December occurred generally 
over the plateau regions in 1889; in the middle and lower 
Mississippi valleys, the lower Ohio valley, and upper lake 
region in 1884; on the northern slope of the Rocky Mountains 
and in the central valleys of California in 1880; in the mid- 
dle Ohio valley and Tennessee in 1879; over the greater part 
of New York and New England in 1878; and along the Caro- 
lina coast in 1877. 


LEAST PRECIPITATION FOR DECEMBER, 


| 


YEARS OF 

The precipitation for the current month does not seem to 
have fallen below the previous record at any of the regular 
stations of the Weather Bureau. 

The least precipitation for December occurred generally in 
the Gulf and middle and south Atlantic states, Kentucky, and 
Tennessee in 1889; in the lower lake region in 1874; and in 
the Lake Michigan region in 1872. 

EXCESSIVE PRECIPITATION. 

The following tables for December, 1893, show, by states, 
the number of stations reporting total precipitation to equal 
or exceed 10.00 inches during the month; 2.50 in 24 hours, 
and 1.00 in 1 hour: 


Monthly precipitation to equal or exceed 10.00. 


State. = State. == 
3 
Precipitation to equal or exceed 2.50 in 24 hours. 
State. zs Dates. State. =s Dates. 
Es 
Ze z* 
California......... 12 | 1,22, 25, 26, 26-27,| Oregon........... 
27. Tennessee ....... 2 | 2-33 
Mississippi....... 6 | 29- Colorado......... 1 2 
Alabama .......... 5 | 27, 28-29, 29, 29-30-  Indiana.......... 1 | 2. 
5 16, 29-30, 30-31,31- Kentucky ....... I 2-3: 
Georgia ........++- § 29-30, 30, 30-31- 16. 
Louisiana......... 4 24-25, 29, 30- Massachusetts .. I 3-4- 
North Carolina... 3. 16. Minnesota ....... I 23-24. 


Louisiana 
Arkansas ......... I 


|| 
Precipitation to equal or exceed 1.00 in 1 hour. 
12, Mississippi...... I 29. 
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Table of excessive precipitation, December, 1898. MAXIMUM RAINFALL IN ONE HOUR OR LESS. 
=¢ | a The following table is a record of the heaviest rainfall dur- 
25 Rainfall2so Rainfall: inch, | 
£6 inches,er = Gy more, inone | ing December, 1893, for periods of five and ten minutes and 
more, in 
es | “hours.” hour. one hour, as reported by regular stations of the Weather Bu- 
=f reau furnished with self-registering rain gauges. This record 
| | | refers strictly to rainfall; the frequent interruptions of the 
| E a “4 
ze | < 4 =< & | self-registers, due to snow, explain the numerous cases of in- 
Alabama ne. inches’ h.m 
3-00 Maximum rainfall in one hour o or less. 
Blanchard ........ = 1.14 1 00 15 smin. Date. rtomin. Date. Date. 
California | 
2000. 10. 14 4-28 | Inch. Inch. inch. 
Crescent City Lighthouse BOGE SO 0.27 3 0. 30 3 0. 40 16 
Deep Creek 2.60 27 0.15 16 0. 20 16 0. 35 16 
2-74 26 Boston, Mass.*..... Ty ee 0.13 16 0.18 16 0. 37 16 
Gormans Station 4-00 26-27 Buffalo, 05 22 0. 10 22 0. 16 22 
3-58 Cincinnati, Ohio..... 0. 04 3 0.07 3 0. 30 3 
Hendersons Ranch....... .... 4-00 26-27 Cleveland, Ohio®........ 0.02 1s 0.03 15 15 
Little Bear Valley 3-39 27 Eastport, Me. 0.04 3 0. 08 3 0. 36 3 
Littio Bear Valley (Rear) 2-50 25 0.15 0. 22 3 0. 31 25 
3-70 27 Indianapolis, Ind 0. 06 14 0.10 14 0. 29 14 
Morses House 9-75 27 Jacksonville, PU dddwnbeweneaes 0.11 31 0-13 31 0- 35 31 
Squirrel] Inn.......... 5.15 27 0.15 4,21 0.25 4 0.40 21 
Upper Mattole 3-00 22 Key West, Fla ........++++ . 0.15 16 0.18 16 0. 34 16 
Memphis, TORR . eos 0.15 15 0.25 15 0.55 15 
3-00 Nantucket, Mass...... 0500660008 00008 4 0. 20 4 0. 40 4 
New Orleans, La. ..........+ 0-30 12 0. 50 12 1-00 12 
3-05 BB A 0.02 16 0. 04 16 0.17 16 
4-35 BE | Norfolk, Va ve O03 0.05 5 0. 24 
2.7 BI Olympia, 0.03 10 0.05 10 0.25 12 
2-80 Philadelphia, Pa. 0.03 3 0. 06 3 0.17 3 
| | Portland, Oregon... 0-03 21 0. 06 2 0-19 20 
saint Louis, Mo. *.... ° 0.18 15 0.20 15 0. 31 15 
Georgia. | Salt Lake City, Utah®.......... inne 0.05 2 0.09 2 0. 28 1-2 
Alapaha HOD | | jan Diego, Ca 0.07 27 0.10 27 0. 32 27 
occ 4:11 JO Savannah, Ga..... 0.11 16 0.15 16 0. 32 
3-00 | 29-30 | Vicksburg, MiSS. 0. 26 15 0.41 15 0. 98 15-16 
| | ++ | Washington, D. C.*.. 16 0. 16 16 0. 36 | 16 
Indiana. Wilmington, N. C.® ...cccccccccccscsee 0.13 16 0.15 16 0. 46 16 
Franklin = | Record incomplete. t Self-register out of order. Less than 0.05 in 1 hour. 
Abbeville crc We The following tables show the number of years for which 
monthly precipitation to equal or exceed 10.00 inches, daily 
New Orleans ....+...s..ss0cse0e precipitation to equal or exceed 2.50 inches, and hourly pre- 
Experimental Station cipitation to equal or exceed 1.00 inch has ‘been reported in 
Wallace the several states and territories for December during the 
Jame, 
Calais ...... last 24 years: 
Excessive monthly precipitation. 
Minnesota. 
BrieTrs 2-90 | 29 | | 
Crystal Springs 3-75 29 | | 
Meridian.......... 3°27 29 | I-00 | I 00 29 | California..... | 
Massachusetts ... 1 || Pennsylvania 
Palestine Michigan ....... 1 Rhode Island ...... o 
Missouri ........ 1 South Carolina... ° 
Wisconsin, Excessive daily (24 hours). 
Received too late for blication in November, 1893. Leatel 
Louisiana.... 3 
G vee 11 BIOs 00000 ° 
California. | Pennsylvania... 6 
eee §-00 | 18-19 || Arkansas . 5 
Mississippi ..... 11 || Maryland ... 5 


| 

| 

| 

j 

1, 

| 

rd 
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Excessive daily precipitation—Continued. | Excessive daily precipitation—Continued. 
es Sz | = = 
State. State. Station and state. || Station and state é 
| | = < 4 
1 | Bandon, Oregon ....... | 6.32 | 21-22,1892 | Merritts Island, Fla... 5.39 17, 1888 
4 Indian Territory es 1| Fort Meade, Fla.......) 6.20 17, 1888 || Fort Barrancas, Fla.... 5. 36 3-4, 1877 
Farmerville, La....... 6.15 1890 || Searcy, Ark............ 5-33 | 12-13, 1892 
3 1 | Gardiner, Oregon ...... 6.07 | 20-21,1892 Barraneas, Fla ... §. 32 29, 1581 
Minden, La..........+. 6.02 23, 1891 || Austin, Tex............ 5-31 | It-12, 1891 
ees cc o | 6.00 | 20-2',1878 Titusville, Fla......... 17, 1888 
Clarksville, Tex.......| 6.00) 3t-Jan.1, | Trinity, Ala............ 5-20 4, 
District of Columbia ° 1874-75 Squirrel Inn, Cal....... 5-18 27, 1893 
COlOTAdO 2 || New | Hydesville, Cal ........ 6.00 | 22-23,1892  Nordhoff, Cal .......... | 23-25, 1892 
COMMOECHICUL ee 1 Rhode Island o| Olympia, Wash........ 5-98 | 20-22, || Useeola, Ark........... 5-06 | 30-31, 1892 
West Virginia o| Hallettsville, Tex ..... §-93 | 11-12, 1891 | Camden, Ala. b......... 5-05 12, 1892 
New Hampshire o| Mountst. Helena, Cal..| 5.73 19-20, 1880 | Vicksburg, Miss....... | 18-19, 1872 
Louisville, Ill ......... 5-70 3 1873 || Red Bluff, Cal.......... 5-04 19, 1879 
= New Ulm, Tex | §.62 3. '875 Boyds Corners, N. Y...| 5.02 11, 1878 
Excessive hourly precipitation. Stuttgart, Ark . | 12-13,1892 | Point Pleasant, La..... 5-01 14, 
= — | Neah Bay, W ash....... 5-45 | 16-17, 1857 | Ellsworth, N. C........ 00 1-2, 1880 
6 || District of Columbia ...............- ° 
Arkansas . 3 Kentucky..... ee ° = 
2 || Maryland. ....0. ees ° Station and state. © 
Massachusetts 1| New Mexico......... TTT Tampa, Fis... 0-30 0 05 26, 
t |} North Carolina GR cc ccc 0.27 0 05 3, 1893 
o || West Virginia........... o | New Orleans, Oo 0.50 0 10 12, 1593 
o || Wyoming ....... © | Galveston, Tex 1.36 © 20 28, 1871 


The following tables give exceptionally heavy monthly, 
daily, and hourly precipitation reported for D: -ember during 


the last 24 years: 


Station and state. Am’t. 
Inches 
San Andreas, Cal............-. 51.05 
Pilarcitos, Cal 41.87 
Mount Hamilton, Cal........ 33-84 
Reeda Camp, Cal 32-07 
Emigrant Gap, Cal.......... 31.20 
Neah Bay, 30.70 
Upper Mattole, Cal ..ccccccee 29- 36 
Mount Saint He selena, Cal..... 28.91 
Summit, Cal. 28.88 
Cisco, Cal.. 28. 30 
26.92 
Crescent City, Cal ......... ++ 26.26 
Tatoosh Island, Wash....... 25-84 
25.83 
Cisco, Cal 25-87 
25.05 
24.98 
Upper Mattole, Cal .......... 24.48 
Mumford Hill, Cal........... 24-34 
Neah Bay, Wash...........+ 23-91 
23.60 
Neah Bay, Wash............. 23-22 


Monthly. 
Year. Station and state. Am’t. Year 
Inches. 

871 | Georgetown, Cal..... ...... | 22.94 1889 
1871 || Grass Valley, Cal........... 22.¢9 | 1888 
1889 || Laurel, Cal ....cccsccccccses | 22-66 | 1892 
1884 | Neah Bay, Wash............ 22-57 1887 
1880 22.09 1890 
1889 || Vacaville, Cal........ccccess 21.85 1880 
1884 Colfax, Cal 21.85 1889 
1886 | Pysht, Wash............ 22-68 1886 
1889. Fort Stevens, Oreston....... 21.27 1880 
©6©American Hill, Cal 21.22 1889 
1871 Boulder Creek, Cal.........| 2.11 | 1892 
1871 | Grass Valley, iiiesssesesees 21.08 | 1889 
s Hill, C ‘al 21.04 1889 
1885 || San Rafael, Cal...........00 20.96 | 1884 
1886 Emigrant Gap, 20.85 
1889 Los Gatos, Cal. 20-73 1889 
1889 Crescent City, Cal .......... 20- §8 1889 
1084 || Dunemuir, Cal... ....ccccces 20.58 | 1889 
1892 Healdsburg, Cal ............ 20.42 | 1871 
1892 Point Pleasant, La.......... 20-39 | 1884 
1880 | Santa Cruz, Cal ...........- 20. 38 1889 
1891 Oregon ........... 20-14 | 1882 
Tatoosh Island, Wash....... 20.08 1897 
1880 Cathlamet, Wash..........-. | 20.00} 1875 


Daily (24 hours). 


| 
Station and state. s Station and state. | 

| Inches. | | Inches. | 
Upper Mattole, Cal....| 16.93 | 22-24, 1892 | Point Pleasant, La..... 8.03 | 28-30, 1884 
Point Pleasant, La..... 13-50 | 19, 1882 | College Station, Tex...) 7.78 | 12-14, 1891 
Monroe, La .....2..000. 12.15 | 29-30, 1884 | Portland, Oregon ...... 7-06 | 12-13, 1882 
Edmanton, Cal ........ 11.71 | 23-25, 1892 | Middletown, Cal....... | 9-87 | 23-24, 1892 
San Rafael, Cal......... 11-45 | 17-21, 11 Pikes Peak, Colo ......| 7-3 5-6, 1892 
Mount Ida, Ark........ 10-35 | 26-30, 1884 | Edmanton, Cal ........ 3 2-3, 1892 
Cloverdale, Cal ........ 10.10 | 23-24, 1892 | Madding,Ark .......... 7-06 | 12, 1892 
Morses House, Cal . 9-75 27, 1893 || Point Pleasant, La..... 7-02 | 89,1878 
Mount St. Helena, Cal... 9.04 | 23-24, 1880 | New Gascony. Ark..... 6.65 | 12-13, 1892 
Shasta Springs, Cal . 8.75 | 22-24, 1892 || Mount St. Helena, Cal.) 6.65 2-3, 1880 
Clarksville, Tex....... 8.50 | 29-30, 1874 Fort Gaston, Cal....... 6.60 24-25, 1853 

DO 8.50 | 28-29,1576 Pine Bluff, Ark ........ 6.60 12-13, 1892 

Yaquina L. H., Oregon.) 8.47 §-6, 1887 || Fouts ‘pring, C Cal. 6.44 | 
Los Gatos, Cal. ....... 846 | 23-24, 1892 | Micco, 


MONTHLY SNOWFALL. 


The depth of snow that fell during the month of Decem- 
ber, as reported by both regular and voluntary observers, is 
shown by the lines and figures on Chart VI, which also gives, 
by the full line, the limit at which minimum temperatures 
of 32° F. were at any time reported at the regular Weather 
Bureau stations; by the dotted line is given a similar limit 
for 40°. These air temperatures within Weather Bureau shel- 
ters are, of course, higher than would be given by thermom- 
eters exposed in the open air. The line of 40° within a shel- 
ter usually marks the limit of frosts on the open surface of 
the ground. The date of the first snow is given in the table 
of dates of first frost on p. 350. 

DEPTH OF SNOW ON GROUND. 


The depth of unmelted snow lying on the ground at 8 p. m. 
Monday of each week during the winter season is shown by 
a series of weekly maps published by the Weather Bureau, 
heginning with Monday, December 4, 1893, based upon tel- 
egraphic reports received from a comparatively few selected 
stations. These maps may be summarized as follows: 

On Monday, December 1, 12 inches lay over Upper Michigan, 
the northern portion of Lower Michigan, and the Canadian 
shores on the north side of lakes Huron and Superior; there 
were also 12 inches in central Iowa; the line of zero passed 
from Nova Scotia southwest through New York, N. Y., Harris- 
burg and Pittsburg, Pa., Cincinnati, Ohio, Saint Louis and 
Kansas City, Mo., Valentine, Nebr., Fort Buford, N. Dak., 
Havre and Helena, Mont., and Spokane, Wash. 

On Monday, December 11, 25 inches lay in Upper Michigan 
near Sault Ste. Marie, 15 inches i in central Iowa, and 9 inches 
in western Maine; the line of zero passed from the coast of 
Nova Scotia to the coast of Connecticut through central 
Pennsylvania, northern Ohio, Indiana, Illinois, Missouri, 


eastern Kansas, the northern border of Wyoming, and western 
Montana. 


| | 
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On 18, 40 inches lay near 
Mich., and 9 inches in northern Vermont, New Hampshire, 


jasth. 


| 


° State and station. Total. 
and western Maine, and the zero line passed from Nova) 

Scotia southwest to Cape Cod, northern Pennsylvania, central | 
Ohio, northern Illinois, Missouri, eastern Nebraska, and the | Hawpateh ............. 15.0 

Huntington 8 
central portion of Montana. | 

On Monday, December 25, 6 inches or more of snow covered | SAEROEEP veo snsesss 10.0 | 

| South BORE 22.5 

northern New England. The southern limit of snow passed | Valparaiso 0.0000... 11-0 

from northeastern Massachusetts to northern New York, 

thence through central Michigan and northern Illinois west- | Cedar Rapids 

ward to northern Colorado and Nevada, being considerably | Greentield ern ered 15.4 

farther south than the week previous. Ten inches or more | [288 City os.-.---000 = 

of snow lay on the ground at the Straits of Mackinaw, central 

and northern W ‘sconsin, and the upper Peninsula of Michigan. | Richland ............4. 14.8 

Thirty-seven inches were reported at Marquette, Mich., and | 

23 at Sault Ste. Marie, Mich. | West 

une, 

On Monday, January 1, 38 inches were reported at Mar-| Bar Harbor............ 33-6 
quette, Mich., 26 at Sault Ste. Marie, Mich., 12 at Green Bay, es 
Wis., and 11 at Portland, Me. The zero snow line had moved | Cornish 200. 0ccoe., 27-0 

southward over New York, southern New England, and) kaston......0000000. 48.0 
southern Michigan. Pulrdeld 

The accompanying chart, No. VI, gives the depth, in inches, SOIT sessnenna0s 35-0 

of snow lying on the ground on December 31 at several hun-| Gardiner 27722222252". 31-5 

dred stations, selected from among many hundred that report | (yiian Stream 22222 3.5 
the presence of more or less snow. The irregularities of local | Lewiston ............. 35-2 

A North Bridgeton ...... 26.5 
distribution are so great that it seems hardly practicable to | Orono ....0....0000. 34-5 

draw lines of equal snow depth, and yet an attempt has been IN eg 3 
made to indicate the zone where a trace of snow is still left | Amherst .............. 16.0 

Amherst Ex. Stationa 15.2 

on the ground. The line of 5-inch depth has also been drawn | Amherst Ex. Station) 14.8 
through regions where reports are sufficiently numerous to | Bedford ic-.---.-.--+5 2 
indicate that the general average depth is not less than that Blue Hill... teseeeeees 4 

anfount. The maximum depths on the ground are: Climax, jana... 12.5 
Colo., 65; Belfast and Calais, Me., 30; Easton, Me., 36; Calue | 
met, Mich.,39; Marquette, Mich., 37; Berlin Mills, N. H., 19; Concord a ..+++00+-.+0« 19-2 
10.8 

Butternut, Wis., 30. East 15-5 

The accompanying table of total snowfall shows also the | fl! Rivera 2 

depth of snow on the ground on the 15th and 3lst of the Fitchburg 6 15-5 
Gilbertville 20.0 

month : 16.0 
Hingham 16.5 

Snowfall of 10 inches or more, December, 1898, with amounts on ground on 

the 15th and at the close of the month. 15-0 

Ludlow Center ........ 14-2 

State and station. lotal. | rsth. 31st. State and station. Total. | 15th.| 31st. | Mansfield ............. 17-5 

14-0 
MiltON 19-5 

Arizona, Inches. Ins. Ins Connecticut, Inches. | Ins. | Ins. | Monroe... 35-0 

Califor nia. 15-0, 9-0 1.5} Mount Nonotuck...... 19-2 
BOCK... Colchester 22-0/ 15-0 2.0] New Bedforda ........ 20.5 
44:0 Falls Village .......... 16.5 5-0 2.0 | New Bedford b......... 17-5 
Deep 22.0 Greenfield Hill........ 13-0! 4-8 1.8] North Billerica........ 20.0 
Edinanton 27-0 | 13-0 | 10-0 || Hartford 17-0| 7-0 2.0] Randolph 18.0 
Georgetown 16.0 T. 10-0 1.5] Roberts Dam.......... 18.0 
Gorman Stvtion ... ... 20-0 Middletown ........... 15-8 | 9-0 2.0] Roxbury 21.2 
Green Valley .......... New Hartforda ....... 17-0| 3-0 10.0| Royalston............. 12-5 
Hendersons Ranch ....) 21-0 New 313-6 | §-6 | 1.3 | Salem 22.2 
Little Bear Valley..... New London 13-6} 4-6), 2-9] Salisbury ....... 13-5 
Little Bear Val'y( near ) North Grosvenor Dale. dee 17-0 
Lower Holcomb Valley 11-0| 4-0 1.5] Springfield Armory.... 18-5 
Squirrel Inn..........- BO | South Manchester.:... 17-0; 7.0 2.0] Tauntond 15-5 
Tehachapi b ..........- 17-0 4.0 | Wallingford........... II-0 
West Simsbury ....... 16.0! 8.0 1-0] Winchendon .......... 19-0 
Tunnel No. 2 .......0+. Idaho. 17-2 

Colorado. Fort Lemhi ........... Worcester ........... 12.0 
Breckenridge.........- 85-2 48.0 36.0 Garden Valley ........ Michigan 
78-5 | 60-0 | 65-0 || Lake AIDION 19-0 
Como (near) ....... 15-0 1.0| 1-0 LUinow 15.0 | 
Glenwood Springs..... 2.5 || Aurorab 13-5 | 0.0] Alpena 28.7 
| | BO! 1000 || CRICAZO 12.1 | ABR 15-7 
Pagoda (near)......... | 13-5 o.o | Ball Mountain......... 19-8 
12-0 0.0 13-0| 00 0.0] Bear Lake............. 23-5 
Pikes Peak....... oo 28.2 T. US 11-0; 00 Benton Harbor ........ 18.2 

River Bend............ 12:0 oo 6.0 0.0] Berlin. | 17-5 
Sic 10.4 0-0 0.0/ Berrien Springsa...... 30-5 
12-6 00 -o || Rockford ......... 17-5 0.0 0.0| Berrien Springs 6...... 30-0 
10+ § SYCAMOTE 10-0} 5-0 Birmingham ......... 13-0 
Steamboat Spring .....| | 12-0 | 22.0 || 24.8 
Surface Creek ......... 11-7 2.0) 2.0 Indiana 17.1 
Twin Lakes ........... ee 10.5 T.' T. 'Calumet ......0.. 495! 
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Snowfall A 10 inches or more—Continued. 


State and station. 


Michiqan—Cont’d, 
Cheboygan 
Clinton 


FUME 
Grand Rapids ......... 
Harbor Springs........ 


Howel 
Jeddo 


Lathrop 
Lewiston 
Lodi 


Marquette 
Mottville 
cb. 
Parkville 
Port Huron 
Rockland 


Sault Ste. 
Thorny ille 


Ypsi lant i 
Minnesota. 


| 


Belle Plaine ...... .... 
Cambridge 
Camden 
{ 
( 


‘Jearwater 
Crookston a 
Collegeville 
Cromwell 
Dasse! 


Duluth 
Farmington 
Fort Ripley 
Grand We 

Granite Falls 
Hutchinson 
Lake Winnibigoshish . 
Leech 
Long Prairie 
Maple Plain 
Minneapolis (W. B.). 

Minneapolisa 
Minneapolis} 
Minneapolise 
Minnesota City 
Moorhead 


Pokegama Falls ...... 
Saint Charles.......... 
Sauk Center 
Starbuck 


Worthington ......... 
Montana. 
Cokedale 
E\lk Par k 


eee 


pire Ranch......... 
Palmetto 
Stofiel 
New 
Alstead . 
Berlin Mills. 


Inches. 

35-0 
18.3 


w& 
wn 


~ 


w= 
ao 


Noo 


WO 


Total. | 15th. | 


> 


ao 
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355 
| 
Ins. ‘ 
0.0 
2 ys 20.0 | 24.0 
0.0 0-0! 
0.0 Crystal Falls .......... 22.0 
Fitchburg 0-0 
0.0 0.0 ° 
92.0 
7, 2.0 
0.0 6.0 5 
0.0 0.0 5 
j 0-0 0.0 I 
0-0 0.0 
0.0 -0 ° 
0.0 ine ° 
| 00 | Highland Station...... 10.0 
| 1§.8| 5.0] T. 
15.0 30.0. K BO G01 
20.0 30.0 39-0 | 24-0! 6.0 
17-5; 0-0! 0.0 
8.0 3-0 38-5 | 20-0 | 24.0 
15-0 | 30.0 22-0] 28-0 
1-8 28-0 | 10-0 14-0 
12.0 14-0 M 13-5 0.3 
(?) 58-5 | 35:1 | 37-4 
36:0 
15-0 16.0 24-0 10.0 
13-9 5-0 
11-0 19-0 30-5 6.0!) G0 
(?) (?) 16.0 0.0 1.0 
13-0 | 14-0 14-4 | 0.0! 0.7 
40.5 | 38-0 |..... 
14-6 | 11.3 || Saint Iwnace ...... 29-8 | 16-0 | 16.0 
8.0, 4-0 7-9} 0.0 
12.0 | 2-0 0-0! 1.0 
§-0 
67) 23-0 | 26-0 
4-0 | II-o 
10.0 | 9-0 I 8.0) 14.0 
q 6.0) 2-5 I 6.0 
10.0 
4-2 1 7-0 | 15-0 
5.2 4-0 | 12.0 
8.0 IB. 
5.0 2.6 11-8 
7-0 166 
10.0 9-0 | 18.0 
14.0 | 12.0 | 14.0 
D 10-9 4-4 10.0 
8.0! @. 20.5 | 12-0) 45 
8.0 17-2 16-0 | 10.0 
° 1 6.0 
I 2.0 
I 8.0 
I 14-0 
! 16.0 
I 10.0 
2 23-0 
0-5 I 12.0 
3:0 I 15-0 | 
| 4-0 I 11.0 
10.0 
3-0; 35 10.0 
I 16-3 | 
|] 6500060666 000008 I 4-0 1 
6.0 3-0 North Branch.......... 1 12.0 1 
4:0) 3-5| Park Rapids .... ...... 
I 21-0/ 1 
10.0 
I 9-9/1 
1 8.5 
11-0} 1 
8.0 5-0 I 
8.0 I 16.0 I 
3-0 14-0, 3-0 
55 
10.6 | 2-0| 0.0 
33-0 | 0.0 
0.4 | 20-0 | 18.0 
| 
Bassett 12-0) 3 
15.0| 7-0 Nevada. } | 
3:0 1.0 Belmont 10.0 | 2.0 
23-0 |.....  Edgews 6.0 
. 6.0 T. 11.0 1-0 
10-5 1-5 
0.0 3.0 15,0 0-0 
13-0, 6-0 
19.0 | 15.0 17-0 | 0-0 
0-0) 05 | 
2-0! 00 18-8 | 9-0 | 
33-0 | 39-0 | 35-0 | 14-01 || 
| 
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Snowfall of 10 inches or more—Continued. 


State and station. 


New Hampshire—Cont'd Inches. 


Bethlehem ............ 


Bast Canterbury ...... 
Lancaster. 


North Conway .... .... 
Plymouth 
Sanbornton 
West Milam. 
New Jersey. 
Franklin Furnace 


N@WtON... 
New Merico. 
New York 

Addison 

Albany ...... 

Alfred Center 
Angelica....... 

Baldwineville ......... 
Binghamton ...... .. 
Brookfield. .........++. 
Cooperstown 
Eden Center.......... 
Factoryville........... 
Friendship 
Gloversy itie 


Hess Road Station .... 
Honeymead Brook .... 
Humphrey .........++. 
60606600 


Le Roy 


LYONS 
Madison Barracks..... 
Middletown 
New Lisbon 
North Hammond.,..... 
Number Four ......... 


PalerMo 
Plattaburg Barracks .. 
Port 
Postdam 
Poughkeepsie ........ 
Romulus 
Rondont 
Saranac Lake. peed 
Setauket 


Stillwater 
Varysburg 
Wappinger Falis ...... 
North Dakota. 
Ohio, 

Cleveland (W. B) . 

Cleveland (V. 0.) 
NER 
Pimdlay 


664606000 
Montpelier .......+.... 
Napoleon ......... 
North Royalton....... 
Orangeville............ 
Ridgeville Corners.... 
Shenandosh coeces 


Wauseon 
Wellington............ 


State and station. 


Sparta 


OU 


Wellsboro........... os 


corm 


Narragansett Pier 


soso 


-*o 


W essington Springs... 


WOO 


Black River Falls 


wy? 


29 


Granteburg 


2299929999900 


oo 


| Snowfall of i 10 inches or more—Continued. 
| State and station. Total. sth. gist State and station. Total. sth. 3rst. 
Wisconsin—Cont’d. Inches. Ins. Inn. Wisconsin—Cont’d. Inches.' Ins. Ins. 
8.0} 12.0! 1.0 || 15-3 ? 5-0 
Janesville......... eves | | GO || 12-0 I1-0| 9-0 
20:6 | || 10-0 §5§ I.0 
0.0) Koepenick ..........++ 19-5 | 20.0 | 18.0 || SRATON *§ | 10.0) 1.5 
Lancaster 423.0] T. || 16.0 15-0 12.0 
7-3 10.0 0.0. Valley Junction....... 10.0 | 10-0 4.0 
-§| Wanitowoc ...........- T. | 12.0 Viroqua 8.2 13-0, 0.0 
| Meadow Valley........ 18:0, 6.0 38:0} 8.0 
| Medford 21.5 | 18.0 | 16.0 | Westfield.............. 19-0 10.0 6.0 
| Menomonie ........ coe | 1B. | 25-0 || 18.1 18-5 16.0 
| Milwaukee ..........-. 10.3 | 20] || Whitehall............. 10-§ 13-0) 9-5 
28.0 24-0/ 15.0 Wyoming. 
New Holstein ......... 16-4 12-0| oo Fort McKinney ....... 
Oconomowoe .......... 8.0 Fort Yellowstone. BEE 
16.0 12.0 16.0 Sundance.............. § 

HAIL. 


Description of the more severe hailstorms of the month is 
given under “ Local storms.” Hail was reported as follows: 


(3d, South Carolina. 5th, Rhode Island. 10th, Nebraska. 


12th, Washington. 13th, Oregon. 14th, California and Utah. 
15th, Mississippi and Texas. 20th, Oregon. 22d, California. 
23d, Arizona. 24th, California, lowa, Missouri, and Nebraska. 
25th, Pennsylvania. 26th and 27th, California. 29th, Mis- 
sissippi. 

SLEET. 

Description of the more severe sleetstorms of the month 
is given under “ Local storms.” Sleet was reported as follows: 
Ist, Idaho, Maine, Montana, Nebraska, New Hampshire, and 
New York. 2d, Colorado, District of Columbia. Illinois, 
Indiana, Kansas, Kentucky, Maryland, Missouri, Nebraska, 
North Carolina, Ohio, Oklahoma, South Dakota, Tennessee, 
Utah, Virginia, and West Virginia. 3d, Alabama, Connecti- 
cut, Illinois, Indiana, Kentucky, Maine, Massachusetts, New 
Hampshire, New Jersey, New York, North Carolina, Ohio, 
Oregon, Pennsylvania, and Tennessee. 4th, Connecticut, 
Delaware, lowa, Maine, Maryland, Massachusetts, Minnesota, 
New Jersey, North Carolina, Ohio, South Carolina, South 
Dakota, and Virginia. 5th, Colorado, Connecticut, Delaware, 
Illinois, lowa, Kansas, Maryland, Massachusetts, Minnesota, 


|Missouri, New Jersey, New York, North Carolina, Rhode 


Island, South Carolina, and Virginia. 

6th, Mississippi, Nebraska, and Rhode Island. 7th, Iowa 
and South Dakota. &th, Iowa, Minnesota, South Dakota, and 
Wisconsin. 9th, Illinois, lowa, Maine, Maryland, Massachu- 
setts, Michigan, Minnesota. New Jersey, New York, Ohio, 
Pennsylvania, and Wisconsin. 10th, Idaho, Nebraska, and 


Washington. 11th, Washington and Wisconsin. 12th, Ken- 


tucky, Massachusetts, Missouri, New York, Vermont, Wash- 


>.s| ington, and Wisconsin. 13th, Illinois, Minnesota, New York, 
© Ohio, and Washington. 14th, Arizona, Connecticut, Indiana, 
Iowa, Maryland, Massachusetts, Michigan, Minnesota, Ne- 


braska, Nevada, New Jersey, New York, North Carolina, Ohio, 
Pennsylvania, Vermont, Virginia, Washington, and Wisconsin. 


15th, Connecticut, Indiana, Iowa, Maine, Maryland, Massa- 
5\chusetts, Michigan, Minnesota, Missouri, Nebraska, New 
"- |Hampshire, New Jersey, New York, Pennsylvania, Rhode 
“2 Island, South Carolina, Vermont, Washington, and Wisconsin. 
| 16th, Maine, Massachusetts, Michigan, New Hampshire, New 
-©| York, and Vermont. 


17th, Kentucky, Maine, and Massachusetts. 18th, Minne- 


33 sota, Mississippi, and New Jersey. 19th, Indiana and Mary- 
;3) land. 20th, Washington. 2Ist, Montana. 22d, California, 


, Michigan, Minnesota, Nevada, Utah, Vermont, and 
| Wisconsin. 23d, Arizona, Kentucky, Maine, Nebraska, ‘New 


|Hampshire, New York, South Dakota, V ermont, and Wiscon- 


sin. 24th, C alifornia, Colorado, Towa, Minnesota, Missouri, 
Nebraska, Nevada, South Dakota, and Wisconsin. 25th, lowa, 


= 
Total. sth. grst. Total. 3 
Ins. Ohio—Cont’d. Inches. Ins. I 
22 
19 
17 
22 
27 
23 
2 
2 
I . 2 
21 
22 
22 
21 
3 
13 
11 
16.0 4.0 9.0 Uity 16.5 0.0 6 
10-6 Salem Corners ........ 3 
8.0 Smethport 26.0 0.0 00 
19-5 12-0 2.0 2.0 
24-7 145 65 O85 
15.0 Wilkesbarre........... 10.5 20 
16.5 Rhode Island. 
28.0 8.5 1-0 20 
30.8 Kingstonb............. 17-5 40 
21.0 17.0 5-0 3-0 
39-0 
17-2 | Pawtucket ............ 16-5 60 3.0 
16.5 Providence a .......... 4.0 6.0 2-0 
21.3 ‘ Providencee............ 14:5 | §.0 30 
12.5 South Dakota, 
18.2 14-0 10-0 2.0 
31.0 0 Alexandria ............ 10-0 3-0 6.0 
15-6 12-0 50 6.0 
17.6 3-0 Faulkton ....... 11-0 660 
30.0 15.8 1-0 13.2 
17-0 6.0 o | Frankfort ............. 12:0 40 
34-0 12.0 10-0 3-9 4-0] 
21-5 | | | §-0/ §.8 
3t-§ | 30-0 | 25.0 | Parker 14-5 6.0 
25-5 10.0 14-0, 85, 
21.3, 6.0 13-0 2-0 3.0 
37-1 16.0 10.0 5-0 
Ogdensburg 16.0 | 40 | || Welter 10.9 30, 40 
OB WORD. 24-0 4-5 1.7 19-5 6-0 12.0 
Utah. 
16.§ | 10-0 | Castle |cccccclecces 
35-3 | | |] LOVED 13-5 1-0 7-0 
19-0 90>@ 10-4 0.8 2.0 
11.5  §0 | Salt Lake City......... 105 3-0 
20.0 60 43.0 Singletree............. 12-0 12.0 
19-4 0.0 1.0 Vermont. 
18.8 6.0 1.0 Brattleboroa.......... 
12.0 3-0 T. | Bartinaton 19-0 7-0 1.0] 
Cormwall 22-0 12.0 00 
14-5 96 7.0 | Enosburg Falis........ 28-0 10.0 4.0 
BS 
10. § T. || Jacksonville 26:4) 24 
11.7, 3-0 T. | Northfield 225 12.5 
15-0 G0 | 21-0 105 
16 ‘ 0.§ | Strafford............... j2:0 1 
20.2 8.0 
@3 | Woodstock ...... 27-0 15-5 
17 Washington. 
12 T. | Pleasant Hill.......... errr i 
1 T. Wisconsin. 
G T. | Amherst 17-0 
1 T. | Beaver Dam ........... 10-5 4-0 
H 0.2 95 13-0 
12 5 13-2 24.0 
20 Centralia Sl 24-0 
City Point | 22-0 11-0| 
12 CCCs 7-0 18.0 
14 Crandon 209 22-0 
Eau Claire..........++. 17-0 3-0? 
500 14 ? ? 
Fond du Lac ........-. 13-0 100 3.0 
Ve 22.0 12.0 18.0 
Green ae 26.5 15-4 12-3 
sen 11.2 8.0 3-0 
Hayward .........+.... 205 18.0 26.0! 
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Michigan, New Hampshire, New York, Ohio, and Wisconsin. 
26th, Nevada and Ohio. 27th, Illinois, lowa, Kentucky, Min- 
nesota, Missouri, Nebraska, Nevada, and Wisconsin. 28th, 
Delaware, Maryland, Michigan, New Jersey, New York, Penn- 
sylvania, and Wisconsin. 29th, Nebraska, Ohio, South Da- 
kota, and Utah. 30th, Arkansas, Maryland, New Jersey, New 
York, Ohio, Oregon, Pennsylvania, South Dakota, and Ten- 
nessee. 3ist, Alabama, Connecticut, New Jersey, Ohio, Ore- 
gon, and Pennsylvania. 
FOG, 


Few special reports of fog over the Lakes have been received, 
but the general heavy fogs of December 15, 16, 22, and 23 in 
the lower lake region seriously interfered with the working 
of overhead telegraph lines on those dates. 


WET AND DRY SEASONS, 


The character of the season as to precipitation in its rela- 
tion to agriculture is shown in the following extracts and 
reports: 


Alabama.—The periods of general rain were Ist to 3d, 6th to 9th, 13th to 
16th, 29th to 31st. 

Colorado.—Large excess of snow on the mountains, but deficiency of rain 
at low stations and in the extreme eastern, southern, and southeastern 
counties. 

Florida.—Extensive frosts on the 19th and minor frosts on ten other days; 
these frosts were beneficial to the orange crop and did but little damage to 
garden truck and tender vegetation. 

Georgia.— Unusually warm and pleasant December with deficiency of rain; 
the alternate freezing and thawing, accompanied by occasional showers, has 
rendered the soil moist and in excellent condition for agricultural purposes. 

Jowa.— During a considerable portion of the month the larger part of the 
state was covered with sufficient snow to make guod sleighing; at the close of 
the month the ground was yenerally bare; winter wheat was well protected 


up to the 20th or 22d; at the close the ground was very dry without mach frost | 


in it and fall wheat was doing well. 
Kansas.—The state is experiencing a protracted drought, seriously incon- 


veniencing stock men and doing wheat no good, but much spring plowing | 


is being done during this warm, dry weather. 
Louisiana.—A mild and pleasant winter month; farm work has progressed 
favorably; cattle on the prairies in excellent conditon and the loss trifling. 
Minnesota.—The general precipitation was slightly in excess of the normal | 
and as it was nearly all snowfall the ground has been well protected; the | 


amount of snow lying on the ground at the end of the month averaged 9.3 for 
the whole state and was 3 inches more than the normal for that date. 

Mississippi.—The average rainfall has been 4.2 for the whole state against 
a normal of 5.1. 

Missouri.—The precipitation for the month throughout the state was very 
light; at the close of the month no snow remained on the ground except at a 
few places in the northwest section. It has been a good month for business 
but not so favorable for wheat and grass, owing to a scarcity of water for some 
months past; many wells and springs are failing. Wheat and fruit are in 
good condition, but backward and would do better with more snow or rain. 
The frost was entirely out of the ground at the end of the month. The great 
fluctuations of temperature seem to have produced much sickness from ‘la 
grippe.’’ In the southern and central portions plowing has progressed finely, 
but there is a great lack of water for the stock. 

Nebraska.—There has been a decided deficiency of precipitation, the rain 
and snow having evaporated or melted without wetting the ground to any 
depth and the ground is too dry to freeze hard; the greater portion of the 
grain that has been sown this fall has not sprouted yet. 

New England.—The average precipitation for the whole state is 2.9, and 
that of 23 stations having long records is 4.7 as compared with the normal of 
of 3.6 for these stations. The maximum snowfall for the month has been 49 
inches in northern Maine; considerable damage was done to fruit trees in 
eastern Massachusetts by the ice and sleet storm of December 3. 

New Jersey.—The weather has generally been favorable for outdoor work, 
notably plowing and pruning; winter rye is in good condition. 

New Mexico.—Precipitation was below the normal and was heaviest in the 
northern half of the territory. 

Okio.—Precipitation was in excess mostly in the form of snow; in the 
northern and middle sections winter wheat is fairly protected; in the southern 
section it is in a fair condition the freezing and thawing apparently not having 
had a very bad effect. 

Oklahoma.—Precipitation below the normal, the weather remarkably warm 
and delightful; general increase in the acreage of wheat and other crops. 

South Carolina.—The rainy periods were: Ist to 5th; 16th; 29th to 31st; 
giving an excess on the coast, but deficiency in the interior; the month was 
favorable for farm work and the fall crops were doing well. 

Tennessee.—Precipitation slightly below the normal; fall crops healthy and 
growing well. 

Texas.—On December 16 Capt. Joseph F. Nash reports that in many 
localities in western Texas no rain has fallen for five months, and conse- 
quently there is no grass, the range in many sections having been completely 
eaten up. Range cattle have been reduced to starvation. 

Wisconsin.—Temperature below the average and precipitation considerably 
above the normal; the ground was covered with snow up to the 20th, but at 
the end of the month was bare in the southern counties; during the severe cold 


_weather, however, the ground was amply protected and winter grains are 


probably in good condition as there was little or no frost in the ground; no 
scarcity of feed, and stock is doing well. 


WIND. 


The prevailing winds in December, 1893, viz., those that | 
were recorded most frequently at Weather Bureau stations, | 


are shown on Chart II by arrows flying with the wind. The 
summary of State Weather Service reports also shows the 
-prevailing winds as recorded at voluntary stations; accord- 
ing to these reports northwest winds prevailed in Lllinois, 
lowa, Nebraska, Wyoming, Wisconsin, Minnesota, North and 
South Dakota, New England, New Jersey, Georgia, and Flor- 
ida; southwesterly winds in the Pacific coast states, Rocky 
Mountain regions, the Southwest, and in Missouri, Kentucky, 
Indiana, Ohio, Michigan, New York, Maryland, Virginia, 
North and South Carolina. 
HIGH WINDS. 

Wind velocities of 50 miles, or more, per hour were reported 

at regular stations of the Weather Bureau as follows: 


= = o 

Miles. Miles 

TSS 2 so uw. Cheyenne, Wyo........ 27 50 | Ww. 
Amarillo, Tex ...... .... 24 64 SW. 1s 53 | sw. 
Bismarck, N. Dak....... 4 56 nw. | Colorado Springs, Colo . 2 52 nw. 
Block Is land, 5, ne. Davenport, lowa ....... 18 52 sw. 
10 w. | Dodge City, Kans....... 24 52 | sw. 

16 58 w. Fort Canby, Wash...... 3c «8 


W ind velocities of 50 miles, ¢ or mor e—Continued. 


| 


= = = 

Miles. Miles 

Fort Canby, Wash....... 10 54 8W Pikes Peak, Colo....... II 86 | w. 
12 5s 8. DO 13 87.| Ww 

15 56 8. 14| 80/ Ww. 

20 84 8. 23 86 w. 
21 56 8. Shreveport, La......... 15 52) Ww. 

31 54 Island, Wash.., 15 51 | 8. 
Galveston, Tex.......... 16 so. on. 5004645000 21 | sw. 
Hatteras, 5 56 nw. Woods ‘Holl, Mass ..... 4 54 | Sw. 
Kittyhawk, N.C ........ 5 oo | Nn. D 5 s7 | ne 
Lexington, Ky .......... 15 50 | Sw. 6 51 | ne. 
Nantucket, Mass........ 5 52 | ne. — 
Pikes Peak, Colo ........ 1 | 106 sw, DIO 16 50 | 


LOCAL STORMS. 


2d.—During a thunderstorm, with high wind, at Water 
Valley, Miss., small houses and trees were blown down. A 
heavy snowstorm began at Chicago, Ill., at 7.10 a. m., 2d, and 
continued until 10.30 a. m., 3d, during which time 8 inches of 
snow fell, being the heaviest 24-hour snowfall on record in 
December at that station. Railway and street car traffic was 
delayed, and some damage was done to buildings at the 
Columbian Exposition Grounds. During a blinding snow- 
storm and heavy gale on Lake Michigan, 7 miles from Mich- 


| 

| 

| 

| | 

i 

| 

| 
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igan City, Ind., a tug was sunk in going to the assistance | snow in the mountains, causing all streams to stealer: and 
of a freight steamer, and the steamer was badly damaged. | doing great damage to bridges, houses, etc. 


The storm was very severe throughout Illinois and Indiana’ 
and all traffic was interrupted. 


Abilene, Tex., the wind reached a maximum velocity of 50 snowstorm. 


miles per hour from the northwest; damage was done to out- 
buildings. 

%d.—Severe snowstorms prevailed over New 
Massachusetts, and New York. In the P 
Suncook valleys, N. H., the storm was unusually severe and 
trains were delayed. "At Haverhill, Mass., the snow was| 
attended by rain and sleet, causing heavy damage. At New| 
Bedford, Mass., a southerly storm raged all day, accompanied 
by heavy rain in the afternoon; considerable damage was, 
done by flood. At Niagara Falls, N. Y., all trains were de- 
layed by the heavy snow. 

&th.—A severe storm of rain, snow, and heavy wind pre-| 
vailed throughout the middle Atlantic and New England 
states. A number of vessels went ashore on the New Eng- 
land coast. At Nantasket Beach, Salem, Lynn, and Glouces- 
ter, Mass., the storm was exceptionally severe. At Block 
Island, R. I., the gale reached a maximum velocity of 52 
miles per hour. Three miles from Block Island a schooner | 
ran ashore; crew were saved by the Life Saving Service; ves- | 
sel and part of cargo a total loss. Two vessels were wrecked 
on the north shore of Long Island, N. Y. At Norfolk, Va., 
rain continued until 2.30 p. m., changing to sleet and snow, 
and attended by high winds reaching a maximum velocity of 
41 miles from the west. Several wrecks were reported north 
of Cape Charles, Va. Heavy sleet storms at Falkland and 
Greenville, N. C., caused great destruction to timber. At 
Society Hill, 8 
damage to shrubbery and trees. 

10th.—Heavy rains in northwest Washington melted the 


blown 
| Arkansas in the afternoon. 


‘southern Illinois in the evening; 


ville, Ga., great damage was done to roofs. 


.C., a sleet and snow storm did considerable | / 


15th.—A report from Vineyard Haven, Mass., states that 


During a windstorm at /2 barges and a tug went ashore on Naushon Island during a 


A heavy windstorm of short duration, attended 
by heavy thunder, passed over Coushatta, La.; 2 buildings 
down. A severe local storm visited southwest 
In the vicinity of Magnolia the 
}clouds had a whirling motion and a funnel-shaped cloud was 
‘observed ; the storm moved northeast and was preceded by 
-heavy rain mixed with hail. A child was killed, and great 
loss of property was sustained. A heavy storm passed over 
it was a straight blow and 
At Harrisburg great damage 


| possessed remarkable energy. 
many buildings 


was done. At Vincennes and Muncie, Ind., 
were damaged. 

16th.—During a wind and thunder storm at Marshall- 
At Morgan, Ga., 
minor damage was done. A heavy gale occurred at Chatta- 
nooga, Tenn., in the early morning, damaging glass. 

— —A thunderstorm occurred at Pasadena, Cal., at 
4.30 a. m.; damage by lightning, $1,000. 

234.—A report from Jacksonville, Fla., states that during 
a thunderstorm at Estero Island, on the ‘southwest coast, a 
man was killed by lightning and another seriously injured. 

26th.—A heavy windstorm prevailed in northern Virginia. 
Five miles north of Stanardsville a barn was destroyed and 
outbuildings were blown down. At Dale Enterprise, Va., 
outbuildings and fences were damaged. 

27th.—A thunderstorm occurred at Los Angeles, Cal., at 
7 a.m.; the lightning was vivid and the thunder very heavy. 
A barn was set on fire and minor damage was done by rain. 
3ist.—During a heavy thunderstorm at Archer, Fla., at 2 
a. m., many trees were struck by lightning. 


ip 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS. 


The following table shows the danger-points at the various 
river stations; the highest and lowest stages for the month, 


with the-dates of occurrence; and the monthly ranges for De- | 
| 


cember, 1893: | 
Heights of rivers above low-water mark, December, 1893. 


iss 
a) Highest water. | Lowest water. | as | 
| | 
| Height. Date. (Height. Date. | | 
Red River. Feet. | Feet. Feet. 7 
Shreveport, LA. 29-0 3-4 5| -07 1 
Arkansas River. 
Fort Smith, Ark 22.0 5-2 I 1.0 3! 4-2 
Little Rock, Ark .. 23-0 8.5 2 4.1 3 4-4 
Mixsouri River. 
Kansas City, 21.0 5-7 | 29 31 19 2.6 
Mixsisstppi River. 
La Crosse, Wis 
Dubuque, lowa ® 
Hannibal, Mo 17-0 2.0 23.24 —I.9 4 3-9 
Saint Lowis, MO.........ceeeecees 30-0 2.5 28 0.0 9 2.5 
40-0 13-4 28, 29 5-3 I 8.1 
Memphis, 33-0 2 3! 2.8 4 5-4 
Vieksburg, Miss......... 41.0 7-8 20, 21 2,3 7 
New Orleans, La. 13-0 39 25, 26 2.0 
River. 
Parkersburg, W. Va...... 20.0 19 6.9 | 43-1] 
24.0 23 5-5 I 5-1 
Cumberland River. 
« 40.0 12.3 4 2-5 2 9-8 | 
Tennessee River. 
Chattanooua, Tenn........00e0 33-0 4-7 6,7 2.5 1,29 2.2 
Monongahela River. 
Pittaburg, Pa 22-0 14-3 18 3-7 | 


Heights of rivers—Continued. 


| Highest water. Lowest water. |— 
=¢ 
258 weight.| Date. Height.) Date. | 
Savannah River. Feet. | Feet. | | Feet. | Feet. 
Augusta, ee oe 32-6 | 8.6 19 6. 5; 2 
Portland, Oregon .........+++ 18.7 4) 5-0 | | 13-7 
Susquehanna River. | | 
Harrisburg, | 17.0] 8.8 2.0 15| 6.8 
Alabama River. | | | 
James River. | | 
Lynchburg, 18.0 2.6 I 0-7 25 1-9 
Sacramento River. | | 
| Red Binft, Cal....... 22-0 7°S | 2| 1-8 13, 20 5-7 
Sacramento, Cal ....... .ccccssees | 25.0 17-3 2/ 11-5 14 5-8 
Des Momes River. | | 
| 
FLOODS. 


The above table shows that during the month of December 
the only river that experienced especial high water was the 
Willamette, at Portland, Oregon. Other reports show floods 
on the 4th and 5th at Oregon City, Oregon, preventing trains 
from passing, and in Elk Creek, washing away flour and saw 


>| mills, also in the Coquille River, damaging the railway tracks. 


CLOSING OF NAVIGATION. 


The weekly “bulletin of snow lying on the ground” 


gives reports of ice in rivers and harbors, and shows that 
‘it was sufficiently thick to impede navigation on Monday, 
December 4, at Davenport and Dubuque, Iowa, Green Bay, 
Keokuk, Iowa, La Crosse, Wis., Omaha, Nebr., Pierre, 


Wis., 


— 
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S. Dak., Saint Paul, Minn., Sandusky, Ohio, Sioux City, Iowa, 
Toledo, Ohio, and Williston, N. Dak. On December 11 the 
following additional places reported ice of 2 inches or more 
in thickness: Bismarck, N. Dak., Detroit, Mich., Erie, Pa., 
Kearney, Nebr., Port Huron, Mich., and Rochester, N.Y. On 
December 18 the following additional places were reported: 
Albany, N. Y., Alpena, Mich., Chicago, Ill., Harrisburg, Pa., 
Sault Ste. Marie, Mich., and Yankton, 8. Dak. On December 


25, at 8 p. m., there was practically no ice in the lower lake | 


region, and thence southward; no change in the thickness of 
ice was reported from Albany, N. Y., Green Bay, Wis., Dubuque 
and Sioux City, Iowa; the thickness was 22 inches at Williston, 
N. Dak. By January 1 the ice in the upper Missouri was 4 to 
5 inches thicker; from Detroit, Mich., to Mackinaw, Mich., on 
Lake Huron, ice was 3 to 7 inches thicker than on December 25. 
The Mississippi at and below Davenport, Iowa, and the Hud- 
son at and below Albany, N. Y., were then free from ice. A 
half-inch of ice was reported in the Susquehanna at Harris- 
burg, Pa. 
The following special reports have also been collected : 


Buffalo Creek.—Buffalo, N. Y., 16th, one of the most disastrous floods | 


which the Buffalo Creek territory has ever suffered came with the thaw and 
rain of yesterday. The creek rose 20 feet last night, overflowed its banks, 
and left 4 feet of water over the whole territory known as South Buffalo. 

Connecticut River.—Hartford, Conn., 12th, closed for navigation. New 
Haven, Conn., 14th, navigation closed. 

Detroit Ricer.—Detroit, Mich., 2d to 12th, floating ice; 15th, navigation 
closed; 20th, frozen, but ice soon broken by ferry boats 

Hudson River.—Albany, N. Y., 4th, floating ice; 5th, last boat of the 
season left at 5 p. m.; 6th, frozen in the morning; 9th, gorged near Kinder- 
hook Light, traffic blocked; 10th, ice gorge remained firm between the upper 


and lower Kinderhook Lights; 16th, navigation closed from Albany to Pough- | 


keepsie; 25th, ice reported as moving south of Kinderhook; 26th, ice moved 
during the night, and reported as gorging to the south of Greenbush Bridge; 
29th, free from ice. Kingston, N. Y., 13th, temperature at zero all day; frozen 
solid north of city and people walking across from Heath to Barrytown; 
earliest closing north of here in many years; south of city navigation going 
on, but there is considerable floating ice. 

IWinois River.—Havana, Ill., 1st, closed for navigation, but opened after 15th. 


Kennebec River.—Gardiner, Me., 2d, closed. Bath, Me., 14th, frozen the | 


entire length of the city. 

Mississippi River.—Saint Paul, Minn., 12th, generally frozen, except a 
very narrow strip along the bank in front of city. River-gauge readings sus- 
pended. Dubuque, Iowa, Ist, closed by ice. Fort Madison, Iowa, 28th, ice 
passed out of river. Keokuk, Iowa, 3d, ice gorge formed south of station; 


4th, river frozen; 18th, gorge broken by northwest gale; 31st, light running | 


ice. Davenport, Iowa, 2d, river frozen; 25th, ice in river broke up above 
city and began moving about again but soon became blocked in the afternoon; 
28th, ice went out of river at the bridge during the early morning; river 


| full of floating ice. Warsaw, IIl., Ist, river full of floating ice; 3d, river frozen. 
Saint Louis, Mc., 3d to 6th, floating ice. 

Missouri River.—Greenwood, 8. Dak., 2d, frozen and teams crossing on 
ice. Santee Agency, Nebr., 2d, frozen; 16th, crossed by teams. Sioux City, 
Iowa, Ist, frozen and navigation closed. Bluffton, Mo., Ist, floating ice. 
Boonville, Mo., floating ice; 4th, gorged above; 15th, gorge broken; 16th, 
heavy ice. Hermann, Mo., Ist, navigation closed. 

Ohio River.—Wheeling, W. Va., 6th to 9th, 14th, 22d to 24th, floating ice. 

Penobscot River.—Orono, Me., 4th, closed by ice. 

Saint Croix River.—Calais, Me., 13-14th, frozen solid from the bridge to 
the narrows. 

Saint Lawrence River.—-A dispatch to the ** Utica Herald’ from Clayton, 
dated 14th, says that the weather is the coldest experienced in that locality in 
years, 18° below zero. The river is practically frozen over. As far as the 
eye could see no open water appears, and the dense fog steaming from the 
water that had almost hidden it for the past few days had all disappeared. It 
is the first time within the recollection of the oldest residents that the river 
has frozen over so early in the winter, and with so little snow—not enough 
for sleighing. 

Saint Marys River.—Sault Ste. Marie, Mich., 4th, last boat bound down 
Lake left to-day; 6th, navigation closed; 19th, frozen. 

Susquehanna River.—Lock Haven, Pa., 2d, west branch frozen; 17th, 
slush ice. 

Wabash River,—Lafayette, Ind., 18th, full of floating ice. 

Erie Canal.—Rochester, N. Y., closed for navigation. 

Susquehanna Canal.—Selins Grove, Pa., 5th, navigation closed. 

Lake Superior.—Duluth, Minn., 8th, the last steamer of the season arrived 
to-day. 

Lake Michigan.—Green Bay, Wis., 1st, the schooner *‘ Bacon” arrived, 
and was the last boat of the season to arrive; 3d, two steamers left port to-day 
and navigation closed; 4th, ice in the river 8 inches thick. Chicago, IIL, 
10th, navigation closed. 

Lake Huron.—Port Huron, Mich., 1st to 4th, floating ice in Black River; 
| 13th, two steamers passed up the Lake to-day, being the last departure, and 
navigation closed; 26th, the warm weather and rain during the past few days 
has broken up the ice in the Black River; an ice gorge formed in the river 
and a large number of vessels were torn from their moorings; slight damage 
to bridge: 30th, 31st, floating ice in Saint Clair River. 

Lake Erie.—Erie, Pa., 4th, Presque Isle Bay frozen. Toledo, Ohio, 2d, 
river and bay frozen, tugs broke a channel through the ice; 7th, the last ves- 
'sel of the season arrived to-day, navigation closed; 23d, river free from ice. 
Cleveland, Ohio, 5th to 9th, 11th to 14th, 16th, 20th, 21st, and 22d, floating 
ice in river; 11th, the last boats of the season left port to-day; 14th, 
|the last boat of the season arrived to-day, Windsor, Ont., 7th, the ice 
at the head of Lake Erie has become so heavy as to form a very serious ob- 
struction to the passage of boats, only the most powerful steamers being able 
|to force their way through; the ice extends from the mouth of the river to 
| Colchester Point, and a recurrence of freezing weather would close navigation 
}to all Lake Erie ports. Sandusky, Ohio, 4th, navigation closed. Buffalo, 
N. Y., 16th, navigation closed. 

Lake Ontario.—Toronto, Canada, 22d, the bay was frozen over last Satur- 
day, but the subsequent high wind drove the ice all out again on Sunday; 
| last night it was frozen over to the island once more; this is a few days 
‘earlier than the freezing of the bay took place last year. Oswego, N, Y., 
‘11th, navigation closed on Lake Ontario. 


| 


ATMOSPHERIC ELECTRICITY. 


THUNDERSTORMS AND AURORAS. 

The table on p. 360 shows in detail for December, 1893, 
the number of stations from which meteorological reports 
were received; and the number of such stations reporting 
thunderstorms (T) and auroras (A), respectively, in each 
state and on each day of the month on which the phenomena 
were observed. 

THUNDERSTORMS. 

A mention of the more severe thunderstorms reported for 
the month is given under “ Local storms.” 

The dates on which reports were most numerous are the 3d, 
15th, 16th, 24th, and 29th. 

The dates on which reports were least numerous are the 
5th, 8th, 9th, 11th, 13th, 17th, 18th, and 19th. 

The states from which the most numerous thunderstorm 
reports were received were Florida, Iowa, Louisiana, and 
South Carolina. 

AURORAS. 

The evenings on which the full moonlight must have in- 

terfered with observations were the 12th to 20th. On the 


3 


| remaining 23 evenings 73 aurora reports were received, or an 
average of 3 per day. The dates on which the reported num- 
ber especially exceeded this average were the 5th, 27th, and 
29th. The only date on which both thunderstorms and 
aurora reports were specially nnmerous was the 29th. None 
of the auroras of December seem to have been especially 
brilliant. 
| In reference to the aurora of November 1, 1893 (see MonTHLY 
‘Weatner Review, p. 328), the observer at Marquette, Mich., 
reports that the display extended from the northern horizon up 
to an altitude of 110°, viz., to a point 20° south of the zenith. 
The greatest extent of the display around the horizon was 
from azimuth 50° around to the north to azimuth 310; the 
streamers extending from all this part of the horizon up 
toward the point 20° south of the zenith. 

The observer at Havre, Mont., reports that at 9.15, p. m., the 
crown of the arch in the north was 40° in altitude, and the 
extremities of the arch were 180° apart inazimuth; at 1, a. m., 
November 2, the eastend of the arch was 10° south of the east 
| point of the compass, with an altitude of 90° at crown of arch. 


| 
| 
| 
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Thunderstorms and auroras, December, 1893. 
States. I | | | | | | B | | 13 | 14. | | 16-| 17. | | 20. | 21. 22. | 23. 24- 25. | 27-| 29. 30. 31. Total. 
| AS 
| 4 


California 


Connecticut 


Delaware ..... © 


Kentucky 


Maryland .... 
Massachusetts ......... 
Michigan ....... 
Minnesota ....... 
Mississippi ...... 
Missouri 
Montana... 
Nebraska ...... 
Nevada. 
New Hampshire. ...... 
Mew Joreey 
New 
New Yorks 
North Carolina .... .... 


North Dakota .......... 


Oregon ....... 
Pennsylvania........... 
Rhode Island . ........ 
South Carolina ......... 
South Dakota .......... 


Virginia ee 
Washington ............ 
West Virginia.......... 
Winconsin ....... 


eee o A. 

guelee : 

° 

| 
77 | T. 
| 2 A. 
| | T. 1 T. 
A, 3 A. 

T. o T. 
A. 1 A. 

4| T. o T. 
° 

23 T. 
I: 
T. 14 T. 
A. o A. 

17 | T. o T. 
4. 

55 § fT. 
A. o A. 

T. 
A. o A. 

6. T. o T. 
4. 

77 
A. A. 

ga| T. oT. 
A. o A, 

A. 

4° 19 T. 
A. 

20 o T. 
A, 2 A. 

24 o T. 
A. 1 A. 

T. a 
A. A. 

7° r. o T. 
A, A. 

73 
13 

3 14 T. 

95 . 16 T. 
A. o A. 

2! 7 
A. 1 A. 

T. 6 T. 
A. 1 A. 

8 «OT. o T. 
A. o A. 

as T. 
A. 4 A. 

o T. 
A. 4 A. 

T. o T. 
A. o A. 

7s 
A. 6 A. 

Be I I 2A. 

A. cose o A. 

43 r. o T. 
4 
74 6 T. 
° 

29 : 
A. o A. 

4 o T. 
3 A. 

T. T. 
A. o A. 
T. 1 T. 
A. sleecches | o A. 

ss | T. coclee o T. 
A. o A. 

ss T. 6 T. 
A. 1o A. 

ag 7. o T. 
A. 1 A. 
2479 as3 T. 
77 A- 
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ATIZONA 
Arkansas ...... 
| 
District of Columbia. 
| 
Indian Territory ...... 
Oklahoma ....... 
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STATE WEATHER SERVICES. 


{ Temperature in degrees Fahrenheit; precipitation, 


including melted snow, in inches and hundredths. | 


The following extracts and summaries are republished from reports for December, 1893, of the directors of the various 


state weather services: 


ALABAMA. 

Temperature.—The mean was 3.4 above the normal; maximum, 86, at) 
Geneva, 26th; minimum, 14, at Chepultepec, 5th. 

Precipitation.—Greatest monthly, 5.30, at Greensboro; least monthly, 
1.12, at Sturdevant. 

Wind.—Prevailing direction, north.—F. P. Chaffee, Local Forecast Offi- 
cial, Weather Bureau, Montgomery, director. 

ARIZONA. 

Temperature.—The mean was 4.0 above the normal; maximum, 85, at 
Buckeye, 17th; minimum, —3, at Flagstaff, 31st; greatest monthly range, 
68, at Whipple Barracks; least monthly range, 35, at Red Rock. 

Precipitation.—The average was 1.20 below the normal; greatest monthly, 
1.80, at Flagstaff; least monthly, 0.00, at Red Rock. 

Wind.—Prevailing directions, west and southwest.— W. Burrows, Observer, 
Weather Bureau, Tucson, director. 

ARKANSAS. 

Temperature.—The mean was 0.2 below the normal; maximum, 79, at 
Bee Branch, 25th; minimum, 3, at Rogers, 4th; greatest monthly range, 65, 
at Bee Branch and Rogers; least monthly range, 46, at Mount Nebo. 

Precipitation.—The average was 2.51 below the normal; greatest monthly, | 
8.27, at Stuttgart; least monthly, 0.65, at Texarkana. 

Wind.—Prevailing direction, south.—F. H. Clarke, Locai Forecast Off- 
cial, Weather Bureau, Little Rock, director; G. G. Harkness, Observer, 
Weather Bureau, assistant. 


CALIFORNIA. 

Temperature.—The mean was 3.1 below the normal; maximum, 94, at 
Downey, 2d; minimum, zero, at Boca and Truckee, 30th; greatest monthly 
range, 61, at Tehachapi; least monthly range, 20, at Sutter Creek. 

Precipitation.—The average was 2.82 above the normal; greatest monthly, | 
10.81, at Crescent City L. H.; least monthly, trace, at Indio and Salton. 

Wind.—Prevailing direction, south.—-J. A. Barwick, Observer, Weather 
Bureau, Sacramento, director. 

COLORADO. 

Temperature.—The mean was 1.0 above the normal; maximum, 73, at 
Akron, 17th, and at Minneapolis, 14th; minimum, ---18, at Gunnison, 28th, and 
at Pikes Peak, 30th. 

Precipitation.—The average was 0.10 above the normal; greatest monthly, 
8.51, at Breckenridge; least monthly, 0.00, at Garnet. 

Wind.—Prevailing direction, west.—J. J. Gilligan, Observer, Weather 
Bureau, Denver, director. 


FLORIDA. 

Temperature.—The mean was 1.5 above the normal; maximum, 85, at | 
Kissimmee, 12th; minimum, 26, at Pensacola, 5th; greatest monthly range, 55, | 
at Plant City; least monthly range, 26, at Key West. 

Precipitation.—The average was 0.07 above the normal; greatest monthly, | 
6.96, at Lake City; least monthly, 1.18, at Key West. 

Wind.—Prevailing direction, northeast.—Z. R. Demain, Observer, Weather 
Bureau, Jacksonville, director. 

GEORGIA. 

Temperature.—Maximum, 80, at Darien, 25th; minimum, 16, at Camilla, 
18th; greatest monthly range, 55, at Elberton and Millen; least monthly 
range, 35, at Darien. 

recipitation.—Greatest monthly, 7.08, at Poulan; least monthly, 0.75, at. 
Columbus. | 

Wind.—Prevailing direction, northwest.— Park Morrill, Local Forecast | 

Official, Weather Bureau, Atlanta, director. 
IDAHO. | 

Temperature.—Maximum, 60, at Payette, 10th; minimum, —13, at Fort | 
Lemhi, 27th; greatest monthly range, 59, at Fort Lemhi; least monthly range, | 
33, at Grangeville. 
m en ee monthly, 5.69, at Murray; least monthly, 0.25, at | 

akley. 

Wind.—Prevailing direction, south.—J. H. Smith, Observer, Weather 
Bureau, Idaho Falls, director. 


ILLINOIS. 


| Agricultural College, secretary and treasurer; C. P. Cro 


director; C. F. R. Wappenhans, Local Forecast Official, Weather Bureau, 
assistant. 
IOWA WEATHER AND CROP SERVICE. 


Temperature.—The mean was 1.5 below the normal; maximum, 70, at 
Centerville, 2d; minimum, —21, at Sibley, 1st; greatest monthly range, 77, 
at Centerville; least monthly range, 56, at Storm Lake. 

Precipitation.—The average was 0.34 below the normal; greatest monthly, 
2.80, at Centerville; least monthly, 0.46, at Villisea.—J. R. Sage, Des Moines, 
director; G. M. Chappel, Local Forecast Official, Weather Bureau, assistant. 


KANSAS. 

Temperature.—The mean was 2.8 above the normal; maximum, 75, at 
Englewood, 15th, and at Kiowa, 22d; minimum, —1, at Colby, Ist; greatest 
monthly range, 71, at Hays City; least monthly range, 58, at Sterling. 

Precipitation.—The average was 0.49 below the normal; greatest monthly, 
1.33, at Horton; least monthly, trace, at Emporia and Garden City. 

Wind.—Prevailing direction, south.— 7’. Be Jennings, Observer, Weather 
Bureau, Topeka, director. 

KENTUCKY. 
Temperature.—The mean was 0.7 above the normal; maximum, 78, at 


Paducah, 25th; mimimum, 10, at Eubanks, 18th; greatest monthly range, 65, 


at Paducah and Princeton; least monthly range, 37, at South Fork. 
Precipitation.—The average was 1.28 below the normal; greatest monthly, 
3.47, at Greensburg; least monthly, 1.04, at Alpha. 


Wind.—Prevailing direction, southwest.—Frank Burke, Local Forecast 
Official, Weather Bureau, Louisville, director. 
LOUISIANA. 


Temperature.—The mean was 0.6 above the normal; maximum, 88, at 
Abbeville, Ist; minimum, 20, at Oxford, 4th; greatest monthly range, 62, at 
Oxford; least monthly range, 38, at Port Eads. 

Precipitation.—The average was 1.68 below the normal; greatest monthly, 


6.84, at Opelousas; least monthly, 0.06, at Houma. 


Wind.—Prevailing direction, north.—R. E. Kerkam, Local Forecast 


| Official, Weather Bureau, New Orleans, director. 


MARYLAND. 

Temperature.—The mean was 1.1 above the normal; maximum, 68, at 
Charlotte Hall, Ist, at Upper Marlboro, 24th, and at Millsboro, Del., 3d; 
minimum, 5, at Charlotte Hall, 14th; greatest monthly range, 63, at Char- 
lotte Hall; least monthly range, 41, at New Market. 

Precipitation.—The average was 0.63 below the normal; greatest monthly, 
4.05, at Cambridge: least monthly, 0.55, at New Market. 

Wind.—Prevailing direction, southwest.— Dr. William B. Clark, Johns 
Hopkins University, Baltimore, director; Prof. Milton + 5 Maryland 

, Observer, 
Weather Bureau, in charge. 
MICHIGAN. 

Temperature.—The mean was 4.8 below the normal; maximum, 64, at 
Climax and Mottville, 24th; minimum, —14, at Lathrop, 4th, and at Sault 
Ste. Marie, 30th; greatest monthly range, 71, at Adrian and Flint; least 
monthly range, 36, at Lake City. 

Precipitation.—The average was 1.13 above the normal; greatest monthly, 
6.95, at Grand Rapids; least monthly, 2.07, at Fairview. 

Wind.—Prevailing direction, southwest.—Z. A. Evans, Local Forecast 
Official, Weather Bureau, Detroit, director. 


MINNESOTA. 
Temperature.—The mean was 4.6 below the normal; maximum, 55, at 


| Bingham Lake, 21st; minimum, —40, at Pokegama Falls, 13th and 30th, and 


at Pine River Dam, 13th; greatest monthly range, 80, at Red Lake; least 
monthly range, 53, at Crookston. 

Precipitation.—The average was 0.52 above the normal; greatest monthly, 
4.08, at Wabasha; least monthly, 0.30, at Saint Vincent. /, 

Wind.—Prevailing direction, northwest.—E. A. Beals, Observer, Weather 
Bureau, Minneapolis, director. 

MISSISSIPPI. 
Temperature. —The mean was 3.0 above the normal; maximum, 79, at 


Temperature. —The mean was 1.1 above the normal; maximum, 74, at | Port Gibson, 12th; minimum, 18, at Louisville, 5th; greatest monthly range, 


Muddy Valley, 25th: minimum, —14, at Oswego, 4th, and at Winnebago, 13th. | 


Precipitation.—The average was 0.89 below the normal; greatest monthly, | 
2.60, at Aurora; least monthly, 0.25, at Warsaw. 

Wind.—Prevailing direction, northwest.—John Craig, Observer, Weather 
Bureau, Springfield, director. 


INDIANA. 

Temperature.—The mean was 0.3 above the normal; maximum, 75, at 
Bedford, 26th; minimum, —11, at Lafayette, 4th; greatest monthly range, 
74, at Lafayette; least monthly range, 49, at Laconia. 

Precipitation.—The average was 0.44 below the normal; greatest monthly, 
4.35, at Muncie; least monthly, 1.34, at Logansport. 


Wind.—Prevailing direction, southwest.—Prof. H. A. Huston, Lafayette, 


58. at Vaiden; least monthly range, 42, at Biloxi. 

Precipitation.—The average was 0.93 below the normal; greatest monthly, 
7.21, at Meridian; least monthly, 1.54, at Biloxi. 

Wind.—Prevailing directions, north and south.—R. J. Hyatt, Local Fore- 
cast Official, Weather Bureau, Vicksburg, director. 

MISSOURI. 

Temperature.—The mean was 1.5 above the normal; maximum, 76, at 
Grovedale, 23d; minimum, —7, at Unionville, 11th; greatest monthly range, 
81, at Grovedale; least monthly range, 48, at Gayosa. 

Precipitation.—The average was 1.22 below the normal; greatest monthly, 
3.85, at Brunswick; least monthly, 0.10, at Lamonte and New Palestine. 

Wind.—Prevailing direction, southwest.—J. R. Rippey, Secretary, State 


F 
| 
| 
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Board of Agriculture, Columbia, director; E. H. Nimmo, Observer, Weather 
Bureau, assistant. 
MONTANA. 

Temperature.—The mean was 5.5 above the normal; maximum, 59, at 
Mingusville, 4th; minimum, —33, at Mingusville, 12th; greatest monthly 
range, 92, at Mingusville; least monthly range, 38, at Cokedale. 

Precipitation.—The average was 0.17 below the normal; greatest monthly, 
4.09, at Cokedale; least monthly, trace, at Mingusville. 

Wind. — Prevailing direction, southwest.—J. M. Sherier, Observer, Weather 
Bureau, Helena, director. 

NEBRASKA. 

Temperature.—The mean was 1.5 above the normal; maximum, 71, at 
Lexington, 23d; minimum, —16, at Valentine, Ist; greatest monthly range, 
76, at Valentine; least monthly range, 32, at Haigler. 

Precipitation.—The average was 0.15 above the normal; greatest monthly, 
2.35, at Hartington; least monthly, trace, at Haigler. 

Wind. —Prevailing direction, northwest.— George E. Hunt, Local Forecast 
Official, Weather Bureau, Omaha, director. 


NEVADA. 
Temperature.--The mean was 1.4 above the normal; maximum, 72. at 
Belleville, 3d; minimum. —15, at Empire Ranch, 26th; greatest monthly 


range, 80, at Sunnyside; least monthly range, 40, at Virginia City. 

Precipitation.—The average was 1.19 below the normal; greatest monthly, 
2.33, at Stofiel; least monthly, 0.00, at Hot Springs. 

Wind.—Prevailing direction, southwest. — Prof. Charles W. Friend, Carson 
Vity, director; F. A. Carpenter, Observer, Weather Bureau, assistant. 

NEW ENGLAND. 

Temperature.—The mean was 2.3 below the normal; maximum, 62. at 
Providence (>), 4th; minimum, —36, at Fairfield, 14th; greatest monthly 
range, 85, at Woodstock; least monthly range, 46, at Newport. 

Precipitation.—The average was 1.13 above the normal; greatest monthly, 
7.73, at Calais; least monthly, 2.30, at Stevenson. 

Wind.—Prevailing direction, northwest.—J. Warren Smith, Weather 
Bureau, Boston, director. 

NEW JERSEY. 

Temperature.—The mean was 2.4 above the normal; maximum, 70, at 
Lancewood, 25th; minimum, 5, at Chester, Newton, and Woodbine, 14th, at 
Somerville, 6th and I4th, and at Belvidere, 8th; greatest monthly range, 62, 
at Toms River and Lancewood; least monthly range, 41, at Ocean City. 

Precipitation.—The average was 0.23 below the normal; greatest monthly, 
4.66, at Tenafly; least monthly, 1.67, at Blairstown. 

Wind. — Prevailing direction, northwest.—E. W. McGann, Observer, 
Weather Bureau, New Brunswick, director. 

NEW YORK. 

Temperature.—The mean was 1.0 above the normal: maximum, 65, at 
Plattsburg Barracks, 23d and 24th; minimum, —31, at Saranac Lake, 13th; 
greatest monthly range, 83, at Plattsburg Barracks; least monthly range, 46, 
at Fort Niagara. 

Precipitation.—The average was 0.93 above the normal; greatest monthly, 
6.93, at Turin; least monthly, 1.36, at Fleming. 

Wind.—Prevailing direction, southwest. — Prof. E. A. Fuertes, Dean of the 
College of Civil Engineering, Cornell University, Ithaca, director; R. M. 
Hardinge, Observer, Weather Bureau, assistant. 

NORTH CAROLINA. 

Temperature.—The mean was 1.4 above the normal; maximum, 76, at 
Tarboro, 3d; minimum, 10, at Bakersville, 5th; greatest monthly range, 60, 
at Bakersville and Soapstone Mount; least monthly range, 36, at Hatteras 
and Salisbury. 

Precipitation.—The average was 0.85 above the normal; greatest monthly, 
5.88, at Washington; least monthly, 0.79, at Mocksville. 

Wind.—Prevailing direction, northwest.—Dr. Herbert B. Battle, Raleigh, 
director; C. F. von Herrmann. Observer, Weather Bureau, assistant. 

NORTH DAKOTA. 

Temperature.—The mean was 5.5 below the normal; maximum, 55, at 
Fort Berthold, 4th; minimum, —36, at Portal, 12th, and at Woodbridge, 10th; 
greatest monthly range, 87, at Fort Berthold; least monthly range, 61, at 
Jamestown. 

Precipitation.—The average was 0.13 above the normal; greatest monthly, 
1.92. at Williston: least monthly, 0.04, at Bottineau. 

Wind.—Prevailing direction, southwest.—B. H. Bronson, 
Weather Bureau, Bismarck, director. 

OHIO WEATHER AND CROP SERVICE. 

Temperature.—The mean was 0.2 above the normal; maximum, 72, at 
Portsmouth, 24th; minimum, —5, at Wauseon, 2d; greatest monthly range, 
71, at Wauseon; least monthly range, 46, at Demos. 

Precipitation.—The average was 0.13 above the normal; greatest monthly, 
5.35. at Wheeler: least monthly, 0.99, at Ripley. 

Wind.—Prevailing direction, southwest.—L. N. Bonham, Columbus, di- 
rector; C. M. Strong, Observer, Weather Bureau, assistant. 

OKLAHOMA. 

Temperature.—The mean was 4.0 above the normal; maximum, 80, at 
Mangum, 11th; minimum, 7, at Keokuk Falls, 4th. 

Precipitation.—The average was 1.67 below the normal: greatest monthly, 
2.77, at Fort Sill; least monthly, 0.50, at Gwenndale. 


Observer, 


Wind.—Prevailing direction, south.—J. J. Widmeyer, Observer, Weather 

Bureau, Oklahoma City, director. 
PENNSYLVANIA. 

Temperature.—The mean was 0.7 below thé normal; maximum, 70, at 
Easton, 24th; minimum, —7, at Dyberry, 14th; greatest monthly range, 65, 
at Drifton; least monthly range, 41, at Chambersburg. 

Precipitation.—The average was 0.12 below the normal; greatest monthly, 
6.07, at Smethport; least monthly, 1.41, at Bloomsburg. 

Wind.—Prevailing direction, west.—Under direction of the Franklin 
Institute, Philadelphia; W. P. Tatham, director; T. F. Townsend, Local 
Forecast Official, Weather Bureau, assistant. 

SOUTH CAROLINA. 

Temperature.—Maximum, 79, at Trial, 3d; minimum, 17, at Hollands 
Store, 21st. 

Precipitation.—Greatest monthly, 4.67, at Georgetown; least monthly, 
1.31, at Hollands Store. 

Wind.—Prevailing direction, northwest.—J. W. Bauer, Observer, Weather 
Bureau, Columbia, director. 

SOUTH DAKOTA. 

Temperature.—The mean was 4.5 below the normal; maximum, 61, at 
Rapid City, 21st; minimum, —31, at Webster, Ist; greatest monthly range, 
88, at Aberdeen; least monthly range, 50, at Oelrichs. 

Precipitation.—The average was 0.39 above the normal; greatest monthly, 
2.29, at Sioux Falls; least monthly, 0.10, at Vermillion. 

Wind.—Prevailing direction, northwest.—S. W. Glenn, Local Forecast 
Official, Weather Bureau, Huron, director. 

TENNESSEE WEATHER AND CROP SERVICE. 

Temperature.—The mean was 0.4 below the normal; maximum, 73, at 
Memphis, 24th, and at Clarksville, 25th; minimum, 13, at Andersonville, 5th; 
greatest monthly range, 59, at Clarksville; least monthly range, 33, at Flor- 
ence Station. 

Precipitation.—The average was 0.68 below the normal; greatest monthly, 
4.43. at Riddleton; least monthly, 2.03, at Rogersville. 

Wind.—Prevailing direction, south.—J. B. Marbury, Local Forecast Offi- 
cial, Weather Bureau, Nashville. director. 

TEXAS. 

Temperature.—The mean was 2.7 above the normal: maximum, 8&9, at 
Fort Ringgold, 16th; minimum, 4, at Fort Hancock, 30th; greatest monthly 
range, 72, at Fort Hancock; least monthly range, 28, at Haskel. . 

Precipitation.—The average was 1.28 below the normal; greatest monthly, 
3.02, at Orange; least monthly, 0.00, at Fort McIntosh, Haskel, and Kyle. 

Wind.—Prevailing direction, south.—D. D. Bryan, Galveston, director; 
I. M. Cline, Local Forecast Official, Weather Bureau, assistant. 

UTAH. 

Temperature.—Maximum, 70, at Saint George, 9th; minimum, —19, at Sco- 
field. 31st; greatest monthly range, 75, at Scofield; least monthly range, 39, 
at Salt Lake City. 

:, Precipitation.—Greatest monthly, 3.95, at Heber; least monthly, 0.30, at 
0a. 

Wind. — Prevailing direction, southwest. — G. N. Salisbury, Observer, — 
Weather Bureau, Salt Lake City, director. 

VIRGINIA. 

Temperature.— Maximum, 83, at Avon, 24th; minimum, 7, at Fredericks- 
burg, 6th; greatest monthly range, 71, at Avon; least monthly range, 42, at 
Cape Charles and Hampton. 

Precipitation.—Greatest monthly, 4.80, at Birdsnest; least monthly, 0.54, 
at Dale Enterprise. 

Wind.—Prevailing direction, southwest.—Dr. E. A. Craighill, Lynchburg, 
director; J. N. Ryker, Observer. Weather Bureau, assistant. 

WEST VIRGINIA. 

Temperature.—Maximum, 76, at Burlington, 25th; minimum, 7, at Mar- 
linton, 21st; greatest monthly range, 66, at Burlington; least monthly range, 
43, at Wheeling. 

Precipitation.—Greatest monthly, 3.73, at Beverly; least monthly, 0.32, at 
Harpers Ferry. 

Wind.—Prevailing direction, west.—W. W. Dent, Observer, Weather Bu- 
reau, Parkersburg, director. 

WISCONSIN. 

Temperature.—The mean was 6.0 below the normal; maximum, 58, at 
Beloit and Sharon, 24th; minimum, —35, at Hayward and Osceola, 13th; 
greatest monthly range, 82, at Black River Falls; least monthly range, 56, at 
Weston and Manitowoc. 

Precipitation.—The average was 1.00 below the normal; greatest monthly, 
5.10, at Ean Claire; least monthly, 0.84, at Delavan. 

Wind.—Prevailing direction, northwest.—W. L. Moore, Local Forecast 
Official, Weather Bureau, Milwaukee. director. 

WYOMING. 

Temperature.— Maximum, 65, at Wheatland, 10th; minimum, —16, at 
Sheridan, 12th: greatest monthly range, 70, at Sheridan; least monthly range, 
88, at Fort Yellowstone. 

Precipitation.—Greatest monthly, 1.91, at Fort Yellowstone; least monthly, 
0.10. at Laramie. 

Wind.—Prevailing direction, northwest. — FE. M. Ravenscraft, Observer, 
Weather Bureau, Cheyenne, director. 
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REPORTS FROM VESSELS. 

The Lake Marine Section of the Forecast Division has re- 
ceived reports for December from the captains of 2 vessels 
navigating the Great Lakes during the first few days of the 
month after which they went into winter quarters. Naviga- 
tion had generally closed by December 15. 

REPORTS FROM U. 8. LIFE-SAVING STATIONS. 

Through the co-operation of the General Superintendent 
of the Life-Saving Service and the Secretary of the Treasury, 
the Weather Bureau has received 106 weekly transcripts of 
journals for the month of December from the keepers of 36 
U. S. Life-Saving stations on the Great Lakes. Many of 
these stations “went out of commission” 
during this month. 
respective keepers are extracted from these journals: 

Middle Island. Lake Huron.—Donald McKenzie, keeper. December 16, 
the storm-signal displays and telephone service furnished this station by the 
Weather Bureau have been of great value to shipmasters and owners during 


for the winter. 
The following special notes by the) 


THE GREAT LAKES. 


| the short period elapsed since this most important service has been established; 
| they have been highly appreciated and will be more so hereafter. This sta- 
tion is on the track of all commerce between the lower and upper lakes; the 
vessels pass close to these islands and attention is given to the signals. The 
telephone has been useful in the cases of six casualties occurring here, besides 
| giving much information as to weather and telegrams. The number of craft 
'of all kinds passing here from April to December 15 was 21,090 steam and 
| sail vessels, besides many that can not be seen owing to thick weather, 
| making an average daily for eight and one-half months of about 82, not in- 
cluding log rafts. Over 800 craft have been sheltered during storms in this 
vicinity. The coast above and below these islands is too much exposed for 
/about 100 miles each way to allow of any safe harbors, and the important 
| services rendered here by the Weather Bureau are much sought after and of 
great importance to sailors. ; 
Sturgeon Point, Lake Huron.—J. E. Henderson, keeper. December 9, 
more ice in sight than I have seen at this date since 1885. 


SURFACE CURRENTS AND FOG ON THE LAKES. 

| Owing to the close of navigation there have been no special 
‘reports of fogs. The general report on the currents has been 
prepared by the Chief of the Weather Bureau and will soon 
published. 


NOTES BY THE EDITOR. 


THE NORTHERS OF TAMPICO AND VERA CRUZ. 


The relation of the hurricanes of the West Indies to the northers of the | 
Mexican coast was partially elucidated by W. C. Redfield in a memoir pub- | 


lished in successive numbers of the American Journal of Science for 1844 
(second series, Vol. 1). Having found that the norther of October 2, 3, and 
4, 1837, at Matamoras, was simply the western side of a West Indian hurri- 
cane about to recurve in its path, and having found that the paths of other 
hurricanes were apparently affected by the high barometric pressure on the 
northwestern side, causing them to move east-northeast rather than north- 
east or north-northeast, he framed a hypothesis that all Mexican and Texas 
northers were connected with hurricanes. In his memoir he therefore traces 
with care the tracks of the centers of revolving storms beginning respectively: 
1842, October 2, in the Gulf of Campeche; 1844, October 4. in the Gulf of 
Honduras; 1837, September 26, on the northern coast of Venezuela. He 
classes all of these as storms that had moved into the Caribbean Sea and Gulf 
of Mexico from some distant point, and considers the northers that prevailed 
in the western portion of the Gulf as due to the western half of these revolv- 
ing storms. On the other hand, the study of the U. S. Weather Maps showed, 
even in 1871, that a norther flowing over Texas and the western portion of the 
Gulf of Mexico was not always preceded by a hurricane to the southward, 
although it was generally preceded by a barometric depression of several 
tenths of an inch, and its flow into the Bay of Campeche frequently deter- 
mined the formation of a whirl that, moving northeastward, might rapidly 
develop into a hurricane. All the observations given by Redfield in connec- 
tion with his storms of October 2, 1842, and October 4, 1844, are consistent 
with their origin in this manner, and the storms of October 1 and October 21, 
1893 (see low areas III] and XV of that month), apparently belong to that 
same class. Redfield’s hurricane of 1842, August 30 to September 9, pur- 
sued a track that kept remarkably close to the parallel of N. 23°, and is be- 
lieved by him to have passed from the Atlantic to the coast of Durango, Mex- 
ico, where the reports from stations show that a violent north wind, followed 
by acalm and then a furious south wind, advanced westward to about 60 


miles from the coast, after which it reached the table-land and was heard from | 


no more. If this storm on the lowlands of Mexico was really the continua- 


tion of the hurricane experienced a few days before in the Bahamas, it adds | 


one more to the list of whirlwinds broken up by impinging upon the land, 
but does not diminish the number of cases in which cool and dry northerly 


winds blowing from the land upon the warm water of the Gulf of Mexico or | 


the Atlantic ocean have contributed to the formation of a new whirlwind. 
A norther prevailed at Vera Cruz from September 29 to October 2, 1842; 
its maximum force was at midnight September 30. 


therefore have been moving very slowly at that time; that this protracted du- 
ration is not unfrequent, but rather common in the northers at Vera Cruz; 
that this may be ascribed with probability to the cessation of the westerly 
rogression of the storm and the gradual commencement of an easterly course. 
his explanation by Redfield implies that a hurricane had moved west or west- 


northwest through Honduras, Yucatan, and Mexico and turned to a north- | 


eastward course about October 2 in the Bay of Campeche. A transference 


of a revolving system of hurricane winds across or over the mountains of Cen- 
tral America is, however, difficult to believe until conclusive proof is offered, 
and especially in view of the fact that while this is supposed to be going on 
the voleanic smoke and the upper clouds of these regions continue to flow 
from west-southwest undisturbed. 

The maps of International Simultaneous Observations indicate quite clearly 
that when a norther prevails in the Gulf of Mexico or the Caribbean Sea 


Redfield states that the | 
hurricane of which he considers this to have been the western quadrant must | 


|there exists a wide-spread barometric depression on the Pacific coast of 
Mexico or in the northern portion of South America, respectively, but not 
necessarily any hurricane, properly so-called. ‘he flow of cold air determines 
the formation of a hurricane center somewhere within this general depression 
if all conditions are favorable. In a similar way, a general depression in the 
Indian Ocean is followed by an inflow of cooler or drier air iad the formation 
of a typhoon center somewhere within the general depression. So, also, the 
typhoons of the China Sea are sometimes determined by the flow southward 
of air from the interior of Asia. 

The norther that began September 29, 1842, at Vera Cruz and was at its 
maximum by midnight had moderated materially by October 3, but the wind 
continued northwest until October 4. On the 29th the Mexican brig “ Se- 
cunda Fama” sailed from Vera Cruz and on October 2 was inside of the bar 
at Tampico; during the whole of this interval she seems to have had no ex- 
perience of the norther, but on the latter date was suddenly attacked by it 
and drivea on the reef of Lobos Island, about 45 miles south of Tampico. 
The schooner Caroline when about 100 miles east of Matamoras on October 
1 ran into the gale which was blowing from the northeast then and there, but 
as she sailed eastward through it the wind became northerly in the central 
portions and northwest as she passed eastward from the center, so that she 
| was driven near to the Campeche bank. 

These and other reports gathered by Redfield are consistent with a rather 
different explanation of the nature of this and other northers on the Gulf, 
and one that I have often advocated. We have here a mass of cool, dry air 
flowing from Texas nearly due south or south-southeast and steadily rein- 
forced by fresh supplies from the northward. In the central axis of this 
stream the current preserves a nearly uniform movement forward, but both in 
front and on either side the air has to push opposing air away, and there is, 
therefore, a steady outflow so that on the easterly side of the axis north- 
westerly winds are found, while on the western side northeasterly occur, and 
these may curve around even to westerly and easterly, respectively. The 
winds on the western side of the axis are moving in the wrong direction to 
form a permanent cyclonic whirl, they are pushing toward the Mexican coast 
and piling up clouds and possibly forming local small whirls before they reach 
the table-lands, so that an observer on the table-lands, looking northeastward, 
sees the ocean of clouds below him long before he feels the northeasterly 
wind, even if it comes at all; it thus happens that Tampico and Matamoras 
experience these winds several days later than Vera Cruz. On the eastern 
side of the axis the deflection of the wind conspires with the rotation of the 
earth to the formation of hurricanes, which subsequently move northeastward 
over the Gulf of Mexico with rapidly increasing velocity. 

Vessels that keep near the Mexican coast avoid the severity of the gale 
that prevails 50 miles away to the eastward, but they experience short-lived 
whirls and squalls; for instance, Redfield quotes from the record of H. M. S. 
‘*Thunderer,’’ in December, 1840, at Vera Cruz; just before the norther 
commences the scud can be seen overhead progressing rapidly from southeast 
to northwest, which shows that the northerly wind is rising and flowing back 
on itself toward the northwest. The most certain forerunner of the norther 
was, in those days, well known to be a barometric fall of from 0.2 to 0.4, 
which is followed in a short time by northerly winds at Vera Cruz. The north- 
ers of the month of May to August in Mexico are a different type of storm; 
they are known as the ‘‘northers of Muerto Colorado,’’ and begin at north- 
east and settle at north-northwest. During these months the southwest hur- 
|ricanes blow on the Pacific coast of Mexico, and, like the ‘‘ Muertos,’’ are 
| due to the area of low pressure that then prevails from Arizona southward 
‘and southwestward. When this area of low pressure disappears in the winter 
' months, the west coast of Mexico experiences the violent local storms known 


| 
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as ‘‘ Papagello,’’ ‘‘ Tapayaguas,"’ or ‘‘ Tehuantepec,’’ which are violent from | 
the northeast and north-northeast, and represent the flow of dry, cold air from | 
the Mexican plateaus down to the Pacific. These various styles of northerly 
winds are, of course, to be distinguished from the northerly gales that descend 
from Texas, and are known as the “ northers of Texas and Vera Cruz,”’ and | 
which also extend to Yucatan, Honduras, and occasionally to Panama; but | 
when they extend so far southward as this they imply the presence of a severe | 
hurricane passing from the West Indies northward into the United States. 

On the norther of December 1, 1893, Prof. G. Batturoni, of the Meteor- | 
ological Observatory of the Literary and Mercantile Institute at Vera Cruz, 
reports to the effect that it blew with extraordinary violence, causing serious 
damage and some loss of life. ‘* My observatory had forewarned the port of | 
Vera Cruz that a strong norther might be expected between Weaniiies 29 | 
and December 1, and it actually began with a feeble north wind on the 30th, | 
which continued throughout the day until it backed in the evening to west- 
southwest. During December 1, the wind was from east-southeast and south- | 
east rather stronger than ordinarily, but not exceeding 6 miles per hour and 
backing to the south during the night and finally returning on the 2d to east- 
southeast. On the 2d the wind again backs from east-southeast to west, and | 
then south returning to east-southeast, and, finally, by 1 a. m. of the 3d, to 
west. On the 2d my observatory hoisted the signal: ‘the norther is at 
hand.’ During the nights of these days lightning without thunder continued 
uninterruptedly. During the daytime the peaks of Orizaba, the ‘cofre’ of 
Perote, and all the peaks of the Cordilleras showed all the symptoms that are | 
invariably preliminary to a norther, the volcano of San Andres and the Sierra | 
of San Martin were clearly visible after the Ist, the typical cloud of which 1 | 
have previously spoken was imperfectly formed on the Ist, but perfectly 
definite at 4 p. m. of the 2d, but its position on this occasion was to the 
west-southwest instead, as ordinarily, to the west-northwest. 

**During the nights from the 29th to the 2d the sea roared more than it 
usually does; the noise increased on the Ist and the 2d to a remarkable de- 
gree: the sea continued very high, and the sunset of the 2d showed persistent 
reddish tints of a very pronounced copper-red over the whole horizon, except 
from the south to the east-southeast. 

‘On the 8d day broke with the wind from the west, at 8 a. m. it was from 
the northwest, very feeble, and at 9.33 nearly north, but continued weak. A 
thick, black cloud, resting on a thick layer, rolled along from the north-north- 
east rapidly to the west, and an hour later the cloud suddenly spread and the 
first gust, with a velocity of 10 miles per hour, was felt at the observatory. 
At midday the velocity had doubled; at 1.30, quadrupled; and afterwards it 
increased until it reached a velocity of 60 miles; it continued, with a mean 
velocity of 55 miles, for more than seven hours; the whirling gusts were so 
violent that they demolished the walls of the houses most exposed to them. 

‘The wind continued, with terrible gusts, until 10 p. m.; at 11.30 p. m. its 
force seemed to diminish, but from midnight until 3 a. m., ‘cee st 4, it 
returned to its former violence; at 4 a. m. it had a velocity of 40 miles; at 6 
a. m., only 30; at 10.24 a. m., and, finally, at 3 p. m., only 15 miles per hour. 
The schooner ‘Jamapa’ was dashed on the coast, as well as several other 
vessels of less importance. Three houses in the suburbs fell to the ground, 
killing a poor woman and wounding 2 other persons; the works of the port 
suffered also; in the city the roofs of several houses were blown off; at La 
Piedra, nearly 10 leagues from here, the same thing occurred; iron plates 
were carried 30 meters; at Soledad also, 10 leagues distant, the wind tore 
up trees and marked its passage with disaster everywhere, particularly to the 
working class. This norther was also felt at Tampico.’ 

If now we turn to the United States Weather Maps we find that an area of 
cold northerly winds was advancing rapidly southward on the 2d and 3d from 
the Dakotas, Colorado, and New Mexico to the Texas coast. The front line 
of this cold wave is the region where comparatively warm southerly winds 
are suddenly displaced by the under-running current of cold northerly winds. 
This is the front of the norther, and its progress may be distinctly traced by 
the shifting of the winds at the Weather Bureau stations. I have drawn lines 
showing the progress of this advancing norther during the 2d and 3d, which 
are introduced on map No. I, and show that although its progress was quite 
uniform over the land area at a rate of about 40 miles per hour in a south- 
easterly direction from the 2d, 8 a. m., until the 3d, 2 a. m., and even after 
that, as it passed over the Atlantic States and the mainland of Mexico; yet 
the moment this air reached the Gulf coast between Galveston and Corpus 
Christi it doubled its rate of advance toward the south and reached Vera Cruz 
at 10.30 a. m. of the 3d, or eight hours after leaving Galveston and Corpus 
Christi, being at the rate of about 80 miles per hour. It probably ceeded 
Frontera, Mexico, and Campeche and the west coast of Yucatan within an 
hour after touching Vera Cruz. Through the central portion of the region of 
flow the winds must have been north-northeast and north-northwest, as shown 
by the northerly arrows; to the east of this region the winds would incline to 
northwest, while to the west of this center they would incline to northeast, 
as, in fact, is also observed to be the case with the winds at stations on land. 
The north and northeast winds between Vera Cruz and Tampico produce the 
temporary whirls and gusty weather experienced along that coast. The north 
and northwest winds experienced from Campeche to Florida on the 3d and 
4th must have conspired with the rotation of the earth to increase the circula- 
tion around a storm-center that was apparently east of Florida and north of 
Cuba on the 4th. 8 p. m., and that subsequently developed into low area No. 
IV of the United States series. Thus, the norther on the coast of Mexico is 


an incident in the flow of cold air, as it followed behind low area No. I and 
moved onward to meet low area No. IV. But, in accordance with what little 


‘and summaries and think that they are mainly accurate. 


| but it is perfectly open on all sides and the position is a good one. 
| exact location is on a hill in the town of Thompson.”’ 


we know of the mechanics of the atmosphere, it does not seem proper to consider 
either of these low areas as the cause of the inflow of this northerly wind, or of 
the high barometer and low temperature that attended it; on the contrary, it is 
more rational to keep in mind the great areas of moderately low pressure and 
to say that the descent of air into these from the areas of high pressure usually 
initiates the whirls and special lows that we call storm-centers. 


TEMPERATURE OBSERVATIONS AT THOMPSON, WINDHAM CO., CONN. 


Miss Ellen D. Larned communicates the following summary of her obser- 
vations at Thompson, Conn., N. 41° 55’, W. 71° 50’. She states that her 
record began January 1, 1852, and has been continued uninterruptedly, except 
during the years 1884-'85: ‘‘ I have taken great pains with the observations 
I was absent in 
June, 1853, but the maximum temperature for that month was recorded by 
my parents. My thermometer hangs in the same shelter as at first, but the 
trees have heavier foliage so that for a number of years the mercury has not 
risen so high as formerly, and since June 24, 1884, it has not risen above 90°, 
The 
Miss Larned is well 
known as the author of the ‘* History of Windham County,’’ one of the most 
important county histories that has been published. This county has been 
settled since 1680, and it would be very interesting if some one as familiar 
with the subject as Miss Larned could gather together the scattered items 
that may be on record, and which would present a nearly complete history of 
the climate and meteorological phenomena during the past 200 years. A list 
of ‘coldest days’’ at Thompson will be found in the Wearner 
Review for May, 1888. 

Summary of temperature observations, 1852 to 1894 (omitting 1884 and 

1885), at Thompson, Windham Co., Conn., by Miss Ellen D. Larned. 


| | 
| Extreme observed temperatures. 
Es 
Month. Pd = Maxima, Minima. Maxima, Minima. 
= Year. Mean. Year. Mean. Year. Day. ‘Temp. Year. Day. Temp. 
January...., 22.46 1880 33-22 | 1857 10.80 | 1876 | I 68 | 1857 | 23 —22 
February ... 26.01 1857 | 33-50 | 1875 | 19-20 1857 | 25 64 | 1861 | 8 —20 
March...... 31-05 | 1871 | 39-88 | 1872 | 2435 | 1861 | 30 73 4 13 —6 
April....... ° 
pri 44-30 | 1878 | 49-76 | 1874 | 36-68 | 8 | 874) om 
56.00 1880 | 62.33 | 1882 49-27 1880 | 26 | gt | 1882 | 3 27 
June ....... 65.16 | 1865 69-40 1881 59-77 1863 95 | 39 
69-89 | 1887 | 74-54 | 1859 64-89 1866 ; 95 1859 | | 44 
August.....! 67-36 | 1870 | 71-77 1859 | 61-49 | 1864; 1 | 93 43 
| 27 
September +| 60.60 1881 66.20 | 1860 | 56.12 7/ | 1888! 30 30 
October ....! 49-40 | 1879 | 54-63 | 1868 | 42-82/ 1884| 78 | 20 
November.. 38.58 | 1870 | 43-12 1873 | 30-15 1860 73 | 1875 30; 
1872 | 10-64 1889) 62 1883 | 23 | 


December..| 27.95 | 36-80 


Annual mean temperature at Thompson, Windham Co., Conn., so far as 
reports are at hand in the archives of the Weather Bureau. 


j 
Year. | Mean, 


Year. Mean. | Year. | Mean. | Year. ie | Year. (Mean. 

il 

| 

46.8 | 1861..... 44-5 | 1869....- 46-9 | 1877..... | 49-0 || 
1862. 46-7 1870....- 49-6 1878..... 49-0 || 1886..... 46.6 
1855. 43-5 || 1864..... 47-4 || 1872.... 46.2 | 1880..... | 49-1 || 1888..... | 
|| 48-7 | 45-7 | 1881..... | 47-0 || 1889.....| 47-8 
1857...+-., 45-6 || 1866..... 47-2 | 1874..+-+| 46.5 || 1882..... 40.2 | 1890..... | 4664 
45-0 | 1868..... 44-9 || 1892..... 46.2 
1860...... 40-4 i i} 
Average. ....... 46.8 


THE OBSERVATION OF THE HIGHEST CLOUDS. 


An observer at Potosi, Mo., reports that, at 5.30 a. m., December 16, there 
appeared in the sky nearly overhead a bright redness of a tint like that of the 
rising sun; it lasted for about fifty seconds; it covered an area whose outline 
was that of the figure known in geometry as a ‘‘ lune,’’ whose southern vertex 
was southeast of the zenith, at a point corresponding to the position of the sun 
at 11 a. m., and whose northern vertex was about the same distance north- 
east of the zenith, so that its axis lay almost directly north and south. This 
reddish light was not caused by a comet or meteor, as many supposed, nor was 
it an auroral light, but was evidently the illumination by the sun’s rays ofa 
high, delicate cirrus cloud. On that morning a region of clear, cold air was 
moving eastward over Missouri and all the clouds above Potosi (N. 38°, W. 
90) must have been composed of snow or ice spicule whose reflections are 
more perfect than those from globules of water that form ordinary cumulus 
clouds. The region to the east of Potosi for several hundred miles had ex- 
perienced rain or snow and was covered with moist and cloudy air; the sun’s 
rays, as seen through such an atmosphere in the early morning are generally 
of a cherry red color, due to the absorption of the more refrangible green and 
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blue rays by the moist atmosphere. At 5.30 a. m., December 15, at Potosi, 
it is about 1 hour and 40 minutes before sunrise, and allowing for the re- 
fraction by the air we find that if the cherry-tinted rays of the sun were at that 
time to illuminate a cloud in the position seen by the observer at Potosi the 
cloud must have had an altitude of at least 10 miles. In the course of a few 


minutes after sunrise we ordinarily observe the cherry tint of the sun's dise to | 


become yellow and finally white, owing to the fact that its rays no longer pass 
through such a long stretch of the dense lower atmosphere. In the same 
way at Potosi the reddish-tinted cloud, in the course of a minute, begins to be 
illuminated by the rays of the purer sunlight and appears pale white instead 
of red, and becomes indistinguishable from the general whitish haze of the 
sky. This accounts for the fact that the observer saw the haze last for only 
about fifty seconds. At this time the sun was about 18° below the horizon. 

In order to determine the heights of the highest cirrus clouds only two meth- 
ods have as yet been successfully attempted, namely, the measurement of alti- 
tude and azimuth by two or more observers some distance apart, or otherwise 
the determination of the exact time at which clouds are first seen illuminated 
by the morning sun, or last seen by the setting sun, coupled with which should 
be an approximate determination of the altitude and azimuth of the cloud. 
In the ae sky of the early morning, and especially in the dry weather of 
summer, observers will be surprised to find how very early in the morning 
these delicate clouds may be observed, whence it follows that they must be cor- 
respondingly high, in fact at latitude 52° 
are reported to have been seen at midnight when the sun is only 15° below 
the northern horizon. 

THERMAL BELTS, ‘FROSTLESS BELTS, OR VERDANT ZONES. 

These are local names given to certain regions on mountain sides within 
which nocturnal frost rarely or never occurs in the spring time, although 
freezing temperatures occur in the winter time, consequently tender vegeta- 
tion flourishes with remarkable vigor in these regions. The following are the 
only references to thermal belts in the United States at present known to the 
editor, but as such regions are especially important to the horticulturist and 
agriculturist it is hoped that the correspondents of the Weather Bureau will 
bring these thermal belts to notice wherever they occur in order that their 
meteorological peculiarities may be better understood. 

In the Agricultural Report of the Patent Office for 1861, Mr. Silas McDowell, 
of Franklin, Macon Co., N. C., describes the verdant zone in that county 
in the valley of the Little Tennessee River; it occupies the region between 300 
and 700 feet above the valley of the river, which latter is about 2,000 feet 
above sea level; on tracing this zone up among the smaller tributaries of the 
Tennessee River, he found that in the higher valleys, where the bottom land 
is about 3,900 feet above sea level, the verdant zone lies between 4,000 and 
4,100. Within this zone frost never injures the vegetation and the most 
tender grapes never fail to ey abundant crops. 

Prof. J. W. Chickering, Jr., in the bulletin of the Philosophical Society of 
Washington, March, 1883, and in the American Meteorological Journal, Vol. 
1, describes the following thermal belts: 

In Polk County, N. C., along the eastern slope of the Tryon Mountain 
range, in latitude N. 35°, the thermal belt begins at the base of the mountain, 
at an elevation of 1,200 feet above the sea, and extends up 2,200 feet, being 
most perfect at about 1,500. It is about 8 miles long, ond distinguished by 
magnificent flora such as would be characteristic of a point 3° south of the 
actual latitude. 

Prof. John Leconte, of Berkley, Cal., in Science, Vol. 1, p. 278, states that 
at Flat Rock, near Hendersonville, Henderson Co., N. C., on the flank of 
the mountain spur adjacent to the valleys of the Blue Ridge, he has also ob- 
served a frostless zone; the valley is about 2,200 feet above sea level, and the 
thermal belt is 200 or 300 feet above the valley. 

Mr. J. W. Pike, of Vineland, N. J., states that among the mountains of Cal- 
ifornia he has observed that during the night the cold is much greater in the 
valleys than on the terraces several hundred feet above, due to the settling of 
the cold air, so that a thermal belt is formed at that height separating the 
frosty valleys from the colder highlands. 

In the Tennessee Journal of Meteorology for January, 1894, published by 
that State Weather Service, the author describes a thermal belt between Los 
Angeles and the Pacific Ocean; it traverses the foot hills of the Cahuenga 
range and has an elevation of between 200 and 400 feet, and a breadth of 
about 3 miles; it occupies the midway region of the range. 

In the American Meteorological Journal, Vol. 1, Mr. S. Alexander 
describes a thermal belt, in which the peach tree flourishes, in the south- 
eastern portion of Michigan: he shows that the cold island discovered by 
Winchell in that region is really the bottom of a topographical depression into 
which the cold air settles; it is a long valley surrounded by a belt of elevated 
country from 50 to 600 feet above lakes Michigan and Huron. ‘The valley 
and the isotherms trend northeast and southwest from Huron County through 
Sanilac, Lapeer, Oakland, Livingston, and Washtenaw to Hillsdale counties. 
The highlands of this region are all much freer from frost than the lowlands, 
and all much more favorable to early vegetation. He does not state that any 
point is high enough to be above the thermal belt, but that, in general, two 
equal parallel thermal belts inclose the cold island between them. 

It is generally conceded that these thermal belts depend both upon the 
drainage of cold air downward into the lower valleys and the freedom of 
radiation from the surface of the ground to the clear sky overhead. During 


a still night when frosts occur the surface of the hillside cools by radiation and 
hence cools the air in contact with it; the latter flows downward as long as its 
cooling by radiation and conduction exceeds its dynamic warming by com- 


and on the 20th and 22d of June they | 


pression. Inasmuch as its cooling depends on contact with a still colder soil 
or plant it soon accumulates in the lowlands as a layer of cold air, which grows 
thicker during the night by the steady addition of the thin layer of descending 
air in contact with the ground on the hillsides. The warmer air, that has 
not yet had an opportunity to cool by contact with the ground, floats on 
top of the cold mass; it spreads out toward the hills, and is continuously far- 
nishing its heat to the adjacent hillsides as fast as it comes in contact with 
them before it also cools and descends. The formation of the thermal belt 
seems to depend largely ppon this gentle circulation during the night time. 
| The lower limit of the belt is defined by the depth of the accumulation of cold 
air in the confined valley and rises higher in proportion as the night is clearer 
|and longer, and also in proportion as the valley is more or less perfectly 
|inclosed; the upper limit of the the thermal belt may depend upon the 
strength of the wind and the general temperature of the air, but if there be no 
| wind then it depends equally on the freedom of radiation to the clear sky and 
| on the above-described circulation of air. 
A COMPARISON OF PREVAILING AND RESULTANT WINDS. 
Owing to the labor involved in computing the resultant wind for each 
month, it has been the custom to select the wind that occurs most frequent] 
and speak of that as the prominent feature in the wind movement at each 
station; such so-called prevailing winds have been published on Chart No. II 
of the Montrnity Werarner Review during the preceding years, in connection 
with the isobars and isotherms for each month. It is, however, evident 
that if the isobars and winds that prevail at any moment are to be compared 
with each other then equally must the mean isobar and the mean wind of the 
month or year be compared. If there were but slight changes in barometric 
pressure and wind direction at any station during the month, the inclination 
of the mean wind to the mean isobar would be a simple linear function of 
the inclinations shown on the individual simultaneous maps, but as pressure, 
and especially wind direction, go through a wide range of diurnal, annual, 
and non-periodic changes, it is not necessary that any simple relation should 
hold good between the monthly means and the individual values, except in 
seasons of steady winds. By the mean direction of the wind must be under- 
stood a resultant based upon all individual observations and already, many 
years ago, meteorologists had discussed the question as to how this resultant 
could best be computed. 

Prof. J. H. Coffin, in his ‘‘ Winds of the Northern Hemisphere,’’ Wash- 
| ington, 1853, showed by an extensive computation that no great error would 
be produced in the climatological results that he published if Lambert's for- 
mula, or some equivalent analysis of the winds, be applied on the assumption 
that the wind blows with equal force or velocity from each of the recorded 
directions. In order to establish this generalization it was necessary for him 
to calculate the resultants, both for the actual observed wind force and direc- 
tion, and again for the assumed uniform velocities; this calculation he carried 
out for observations during 397 months at 103 different places. In 1857 he 
executed a more extensive discussion of the subject, based on an aggregate of 
8,589 months at 418 places on the American continent, the observations 
having usually been made three times a day; the result of this great work is 
given in Coffin’s ‘‘ Winds of the Globe,’’ Washington, 1875, pp. 638-656, 
where the discussion is also extended to include the movements of the clouds. 
By charting his results he was able to show that both the magnitude and the 
direction of the ‘‘resultant wind movement,’’ computed by taking strict 
account of the velocity of the wind, differed systematically from the magnitude 
and direction of the ‘resultant wind direction,’’ computed by assuming all 
winds to have an equal velocity. These differences may be considered small 
and negligible in a general survey of the climatology of the globe, but become 
important when we study the laws of the mechanics of the atmosphere. 

The establishment of ‘*double registers’’ and ‘‘triple registers,’ giving 
continuous records of the direction and movement of the wind at 67 stations 
of the Weather Bureau (the other stations have registers of movement only), 
furnishes material for a more thorough investigation of this subject within 
the United States than was practicable to Prof. Coffin, who relied mostly upon 
observations taken three times a day in all parts of the world. It is now 
proposed to analyze the wind records and dsdees the resultants for these 67 
stations of continuous registration, and to publish the results monthly in this 
Review during 1894. The first point I shall consider is how nearly the re- 
sultant movement, calculated by giving a proper weight to each velocity, will 
agree with the resultant direction, calculated by assuming a uniform velocity. 
As nothing definite can be at present stated in respect to this question, more 
than what has been given by Coffin in 1875, and by Supan in 1881 in his 
‘* Statistics of the Lower Atmospheric Circulation,’’ and as it seems on the 
other hand necessary to print in connection with the monthly isobars some- 
thing more appropriate than the ‘‘ prevailing wind’’ deduced from observa- 
tions at 8 a. m. and 8 p. m., it is proposed to publish monthly during 1894 on 
Chart No. II the ** resultant wind directions ’’ deduced from the 8 a. m. and 8 
p. m. observations, and to substitute, at some future time, such further im- 
provements as may be shown to be necessary after a study of the ‘‘ resultant 
wind movements ’’ deduced from self-registers. 

The resultant movements for the 67 stations of self-registration based 
upon the hourly readings of the anemographs, or on about 720 observed 
hourly movements in a month of 30 days, will be given in tabular form about 
as in the present article; the resultants for the remaining regular Weather 
Bureau stations must necessarily be based upon the observations made at 8 
a. m. and 8 p. m., 75th meridian time (or the hours for which the weather 
maps are compiled daily), and they will therefore need a correction to make 
them comparable with the results of self-registration and with the monthly 
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mean isobars; this correction must be determined empirically when sufficient 
data have accumulated. 

The following table (A) contains the necessary data from each self-register 
for the month of December, 1893; the contents of the columns are as follows: 
Columns 2 ‘and 3—the prevailing wind, viz., that most frequently observed, 
its direction, and duration in hours. Columns 4 and 5—the total movement in 
all directions for 744 hours and the average hourly movement found by 
dividing by 744. Column 6—the “resultant direction,’’ assuming the wind 
to have always a uniform velocity; this is equivalent to giving each hour of 
wind and calm alike the same weight, and as the few blanks that occur in the 
registers have been approximately interpolated, or uniformly distributed, this 
resultant may be assumed to be based on the complete month. Column 7— 
the duration in hours of this resultant, poh me as a wind that has blown 
with the average velocity that was implied in the above assumption of a} 
uniform velocity. Column 8—the approximate average velocity in this re- 
sultant direction, found by dividing the resultant movement, expressed in 
miles in column 10, by the resultant duration, expressed in hours in column 
7. Colamn 9—the direction of the “resultant movement,’’ computed by using 


Taste A.—Prevailing and resultant wi 


the miles actually traveled each hour, as read from the registers. Column 
10—the resultant movement itself in miles. Column 11—the azimuth of the 
resultant movement will differ from the azimuth of the resultant direction in 
proportion as the wind velocities are unequally distributed among the points 
of the compass; the difference of these two azimuths is given in column 11; 
azimuths are counted around the circle from zero at the south through 90° at 
the west, and if the azimuth of the resultant movement is greater than that of 
the resultant direction the difference in column 11 is called positive; the azi- 
muth of the movement is equal to that of the direction plus the positive, or 
minus the negative, differences given in column 11; F ewes differences are 
usually quite small, but the extreme range is from plus 39° to minus 47° and, 


/on being charted, they are seen to be grouped together in such a way as to 


indicate that the stronger winds in one portion of the country are more north- 
erly, southerly, easterly, or westerly than is consistent with the assumption 
of a uniform wind; thus it happens that the resultant movement differs 


| systematically from the resultant direction for at least two reasons, i. e., (1) 


very local peculiarities of instrumental exposure and topographic contour, (2) 
very general peculiarities of the atmospheric circulation and the paths of high 


nds from self-registers for December, 1893. 


Prevailing wind. Total movement. | Resultant direction. Resultant movement. g Bel 
= 
| ¥ = | | = Sa |.2&e 
| & a | = |; a |e =) = < 
(1) (2) (3) (4) _(§) (6) 7) | (9) (10) (11) (12) 
| Hours. | Miles. | Miles. Hours. Miles. | Miles Q 
Abilene, Tex....... MPITTITITITITITT TTT 8. 179 9, 619 12.9 | 8. 42 W. 215 17-0 8. 36 W. 3, 675 —6 0. 382 
Albany, N. ¥ TT { 6, 259 8.4 n. 84 Ww. 165 9-5 8. 85 w. 1, 560 0. 249 
} 8, 100 SIW. 279 9-2 8. 78 w. 2, 560 0. 316 
/ 
Atlanta, Ga ..... nw. 197 7,901 10.6 8. 77 W. 1st | 14-5 | n. 87 w. 2, 190 +16 0-277 
nw. 135 4,442 | 6.0 | n. 45 W. 135 10.0 | n. 55 W. I, 350 —13 304 
Baltimore, Md. sw, 176 5,798 7-8 8. So Ww. 14-0 n. $2 Ww. 2,742 +5 0.473 
Biamarek, N. Duk......... TTT nw, 251 | 7+ 134 9-6 n. 13 127 18.4 n° 22 2, 332 —9 327 
We 245 760 | 11.8 n. 84 455 10-1 n. 79 W. 4, 602 +5 0. 525 
Buffislo, N. We 172 11,535 15-5 | n. $5 Ww. 303 23-6 | 8. 53 Ww. 7,142 0.619 
. SW. 254 16, 347 | 22.0 69 W. 415 23-6 8. 61 Ww. 9, 780 = § 0. $97 
nw. 186 7, 009 | 0-4 8. 45 W. 258 12-3 66 Ww. 0. 453 
Cleveland, | se. 199 | 12, 675 | 17.0 8. 15 W. 322 17-8 | 8. I9 W. 59723 +4 0-452 
O10... SW, 207 | 12.5 8. 55 Ww. 300 15-5 8. 64 W. 4,051 + 6 0. 499 
Colorade Springs, ITT n. 340 | 6,546 | 9-2 ce 251 11-3) n. 16 W, 3y 106 —16 0. 402 
Davenport, loWa .........+ w. 207 | 8, 399 | 11-3 8s. foWw. 353 13-7 8. 65 W. 4,850 +5 0-577 
CONG, | 192 6, 450 | 8.7 8. 68 w. 213 8. 8S w. 2, 370 +20 0. 307 
nw, 198 6, 198 | 8.3 n. w, 242 10.2 WwW. 2,475 —1] 0. 399 
Detroit, sw. 395 10, 430 | 14.0 8. 73 W. 309 17-3 8. 72 Ww. 6, 400 — 1) 0-613 
CHG, nw 209 | 8, 134 11-0 nh. ss 128 7-3 8. 74 W. 1, 000 —48 2.122 
ee n. 180 | 5, 073 6.8 n. 50 Ww. | 275 7-3 n, 38 w. 2, 000 +12 0- 304 
nw, 202 9, 848 | 13-2 | n. 58 w. 353 11.8 | nh. 39 W. 4, 150 +19 0-421 
nw. 327 6, 390 | 5.6 32 W. 2383 12.1 n, 30 W. 3, 420 —4 0-535 
Gulve-ton, se. 207 8, | 11-7 8. 40 179 6-1 8. 53 1, 084 —13 0-124 
sw. | 201 10, 499 | 14.1 8. 75 W. 135 28.1 0b W. 3, 800 0. 362 
Havre, sw. | 259 | 71094 | 10.3 8. Bi W. 325 14-9 | 3. 70 W. 4,850 0-631 
Helena, Mont .......... ITT TTT sw. 416 326 | 8.5 8. 60 W. 560 10. 1 8. 56 W 5, 050 —4 0. 893 
nw. | 223 489 12.8 n. 24 W. 88 15.8 n. 32 W. 1,392 147 
Indianapolis, Ime nw. 1é9 5:717 7-7 8. so 298 7:9 8. 54 W. 2, 303 +4 0.413 
Jacksonville, Fla ........ TTT ne. 196 | 330 7-2 | n 7 W. 220 4-0 | n. 10 W, 855 —9 0. 165 
Kane City, | 182 162 19-7 Ss. 31 W. 168 | 14-3 8. 33. 2, 405 +2 0- 295 
135 | 3773 | 117 | 30, Mige 354 —47 | 0.094 
ne, | 410 | 332 12.5 | n. soe 510 13.4 | n. 502 | 6,317 —9/ 0.731 
Knoxville, Tenn.... TTT TT -| ne. | 200 | 4,017 | 5-4 n. 38 174 8.3 | 80 W 1,437 —42 | 0. 350 
Lynchburg, SW, 223 3.349 4:5) 8. 79 228 | 6.5 | n, 1,457 +18 | 0.444 
Marquette, Mich..... TTT TTT w. 216 8,714 11-7 s. 85 Ww 306 | 10.4 n. 85 Ww. 3, 800 +10 | 0. 436 
Memphis, Tenn ......... aenesees sddntecuedeeeesens nw. | 147 | 6, 057 | 8.1 | 8. 20 W. | 98 6.8 Ss. SI W. 665 +31 | 0. 110 
Milwaukee, Wis ....... TTT nw, 244 8,97! 12.1 | oo oo We | 327 | 12.2 | n. 8g W 3, 980 +1 0. 444 
Mvuorhend, Minn .......... n. 224 | 8, 294 | 11.1 | nh. 41 W. 167 8.1 | nh. 40 W. 1, 350 +1) 0. 163 
Nantucket, Muss.......... nw, 200 9,044 13-0 nh. 28 w. 285 13-2 n. 13 W. 3,750 389 
Nashville, Tenn .......... TTT nw, | 160 5, 006 0.7 8. 17 W. 75 14-5 8. 54 Ww. 1, 087 +37 0. 23 
c aw. | 157 6, 725 | 9.0 n. 60 W. 252 9-0 n. 56 W. 2,700 +4 0. 401 
New Orleans, La........ se. 14! 6,570 9-2 oe 184 6.7 D. 54 1,240 —3> 0.181 
215 8, 598 11-6 8. 64 W. 301 13-1 8. 79 W. 31.940 +15 0. 459 
sw. | 190 7+ 937 | 9-5 | n. 78 Ww. 190 13-3 | 8. 55 2, 531 —17 0.359 
8. 477 4,430 6.0 | 492 7-5 | 8s. 7W. 3s 703 +1 0.534 
nw. | 201 5,945 8.0 | 8. 75 W. 127 8.4 8. 84 Ww. 1, 064 +9 0.179 
Philadelphia, Pu......... TTT sw, 223 8, 168 10.9 | n. 88 WwW. | 258 12-6 n. 72W 3,625 | +10 | 0.444 
We | 222 24,216 32-5 n. 62 W 345 41.3 n. 77 W 13, 000 0. §37 
We 223 5, 985 8.0 8. 62 378 9-2 8. 69 W 3, 467 | +7 0. 580 
nw, 227 5, 640 7-6 n. 69 W 420 7-8 n. 66 W 3» 233 + 3 0.572 
Portland, 189 } ©, 224 5.4 | 8. 23 W. 255 13-1 8. 28 350 + 5) 0. 539 
sw. | 301 7,192 9-7 s. 4iw 390 11.6 | 54 4, + 6) 0. 629 
Roseburg, ob 152 1,980 | 2.7 | 8. 1585 3-6 8. 23 e. 675 +15 | 0. 341 
8. 107 To, 450 | 14.0 37 W. Ig! 21.8 8. 40 W. 4, 107 +9 0. 400 
ccc } 5,759 7:7 8. 69 133 12.6 8S w 1,677 +23 0. 291 
Salt Lake City, Utah.............. 205 3» 256 | 4-4 8. 1 145 8. 593 +39 o. 182 
eee ne. | 171 3» 327 | 4-5 n. Sw. 233 3-8 | n. 24 0. 266 
San Francisco, Cal ........... nw. 158 4,491 | 6.0 n. 63 101 7-2 | n. 72W 730 —9) 0. 385 
ne. 202 5,112 6.9 n. 35 e. 155 9-2 Bs 1,419 —3 | 27 
Sault Ste. Marie, TT se. 214 6, 535 8.8} 163 5-7 | n. $3 930 —7 | 0.142 
Savannah, Ga ..... nw. 157 6, Og! | 8.2 | n. 32W 139 8.8 | n. 56 W. I, 230 —24 | 0. 202 
Spokane, Wash ............ TTT TT sw. 186 3, 958 5-4 120 15-9 | 8. 22 W. 1,905 —27 | 0. 478 
Toledo, Ohio. Sw. 265 9 556 12.9 | 8. 354 14-3 | sow S052 — 3) 0. §29 
Vicksburg, Mi9s se. 208 S» 840 | 7-8 | 8. 64 ¢ 162 7-1 8. 153 | +28 | 0. 197 
Washington, D. C........... 8. 187 5, 032 | 6.8 | 8. 83 187 10. § | n. 77 W. 1, 960 +20 | 0. 390 
Wilmington, N. C..........- sw. 19! 6, 409 | 8.6 n. 740 223 9-3 n. 85 W. 2,072 0. 323 
273 | 4» 929 6.6 | n. 392 7.6 2,994 | 0.607 
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and low centers; in December, 1893, positive differences are largely con- 
fined to the upper and lower Mississippi, the lower Missouri, and the Ohio 
valleys, the Middle States, and New England; another positive group ex- 
tended from San Francisco, Cal., to Olympia, Wash., oan these groups are 
connected by a belt of positives represented by Salt Lake City, Utah, Denver 
Col., and Omaha, Nebr.; the negative differences lie mostly north and 
south of these regions of positive differences. Column 12—if the wind move- 
ments were equal from each opposing pair of points of the compass the 
resultant movement in column 10 would be zero no matter how large the 
total movements in column 4 might be; therefore, the ratio of column 10 
divided by column 4 gives an approximate idea of the extent to which the 
resultant movement or resultant direction has prevailed over the other winds 
of the month; this ratio would be unity in the ideal case of wind blowing from 
one single direction only, as is very nearly the case in the midst of the trade- 
wind region; the ratio would be zero in the ideal case of opposing day and 
night breezes of equal strength; during December, 1893, column 12 shows 
large ratios at Helena, Mont, Key West, Fla., and Olympia, Wash., and 
small ratios at Keeler, Cal., Memphis, Tenn., Dodge City, Kans., and Sault 
Ste. Marie, Mich.; on charting these ratios we perceive that in mountainous 
countries the topography has much to do with increasing the numbers, but 
that in a level country they depend upon what are called the ‘‘ steady move- 
ments’’ of the atmosphere, viz., either a steady flow in one direction, as in 
the northeast trades, or a steady flow in re-entrant curves, as in the diurnal 
land and sea, mountain and plain breezes, or the monthly monsoon breezes. 

Table B gives, for 140 stations, or all that make observations at 8 a. m. and 
8 p. m., the four component directions and the resultant directions, based on 
these two observations only; the total movement for the whole month, as read 
from the dial of the Robinson anemometer, is given in the table of climato- 
logical data; any deductions that may be drawn from the study of the con- 
tinuous registers at 67 stations can, therefore, be applied to the data from all 
other stations, as given in Table B. By adding the four components for the 
stations comprised in each geographical division we can obtain the average 
resultant direction for that region, and in the same way we may obtain the 
average for the whole United States. 


Tasie B.— Resultant winds from observations at 8 a. m. and 8 p. m. daily, 
or 62 hours, during December, 1893. 


i (he 
Component direction from— | Resultant diree 


tion. 
2 Station. — 
N. Ss. E. Ww. From. Hours. 
4 | 
New England. Hours. Hours. Hours. Hours. 0 
24 10 10 34 in. 60 W. 28 
2 Portland, Me....... 22 14 2 39 «On. 78 38 
3 Northfield, Vt........ 23 22 2 Ir | 54 W. 9 
4 Boston, Mass 18 12 4 41 n. Sow. 37 
5 Nantucket, Mass 33 13 10 21 29 W. 23 
6 | Woods Holl, Mass.............. 10 5 2 19 74 18 
7 | Block Island, R.1 .............. 27 12 9 33 «On. 58 Ww. 28 
8 | New Haven, 26 12 7 31 60 W 28 
New London, Conn ............. 25 1 4 n. 68 
10 | Albany, N. Y....c..sceesseeeeees 20 24 6 19 8. 73 W. 14 
| 16 28 6 28 | 8. 70 W. 23 
| Harrisburg, 15 15 19 w. 6 
13 | Philadelphia, Pa...............- 20 18 8 29 85 Ww. 21 
14 | Atlantic City, N. J .......0..... 20 17 6 32 | n. 83 w. 26 
15 Baltimore, 19 19 10 w. 19 
16 | Washington, D. C............. ee 23 23 6 17 . WwW. 11 
17 | Lynchburg, 16 16 14 | w. 16 
| VB. 21 21 10 BS ce w. 15 
Atlantic states. 
19 | Charlotte, Va....... 14 7 19 22 8. 12 W. 13 
20 | Hatteras, N.C........ 23 15 10 go «on. 68 w. 22 
21 | Kittyhawk, N.C. 20 16 11 30 | n. 78 Ww. 20 
22 | Raleigh, N.C... 22 23 5 29 | 8. 88 w. 24 
23 | Southport, N.C............ 27 6 9 31 | 46 Ww. 30 
24 | Wilmington, N.C....... 22 20 10 27 | n. 83 Ww. 17 
25 | Charleston, S.C........ 26 17 14 19 | 29 W. 10 
GSB 24 13 15 21 n. 29 W. 13 
27 | Savannah, Ga ......... coocecsens 24 16 14 23. «On. 48 Ww. 12 
28 Jacksonville, Fla..... 33 12 13 17 Ir Ww. 21 
Florida peninsula, | 
29 | Jupiter, Fla ......cccccccccccecs 24 12 26 16 n. 408, 16 
go | Key West, ee 33 | 6 37 4M. 508. 43 
gt | Tampa, Fla 35 10 23 Io | 2 e, 28 
32 | Titusville, Fla.......... avecoenel 29 13 14 26 | n. 37 W. 20 
Eastern Gulf states, | 
33 | Atlanta, Ga...... Sseceveceecocce 17 19 15 27 | 8. 81 Ww. 12 
34 | Pensacola 27 | 18 21 nh. 48 14 
| Mobile, Ale 30 14 10 16 | 21 W. 17 
30 | Montgomery, 24 16 17 | I9 | 14 W. 
37 | Meridian, Miss 28 16 | 18 12 | n. 27 e. 13 
20 | 19 29 | 12 n. 87 17 
39 | New Orleans, 20 20 26 B e. 18 
Western Gulf states. 
40 | Shreveport, La ............. coos 14 27 21 | 14 | 8. 2e. 15 
41 | Fort Smith, Ark ......ccccccscce| 14 II 34 | 13 | n. 82e. | 21 
42 | Little Rock, Ark .......cccccces 19 | 22 15 22 | 8. 67 Ww. | b 
43 | Corpus Christi, Tex ....... | 21 25 28 9 | 8. 77 @ 20 
Galveston, Tex ...... 13 30 | 25 16 | 8. 28e. 19 
45 Palestine, Tex.... 22 19 17 Ig 34 W- 4 
46 San Antonio, Tex ...... 22 20 21 14 74 e. 7 
Ohio Valley and Tennessee. 
47 | Chattancoga, Tenn........... eee 21 | 24 | 14 18 | 8. 53 W. | 5 
48 | Knoxville, Tenn...............- 24 13 17 | 22 | nm. 24 W. 12 
49 | Memphis, Tenn...............+- 19 | 24 16 18 8. 22. | 5 
so | Nashville, Tenn.............+0+: 19 | 25 | 19 16 | 8. 276. | 7 
18 10 | 32 | 8. 7OW. 24 


TasLe B.—Resultant winds from observations, etc. —Continued. 


Component direction from— 


= Station. ae 
x @ 
Ohio Valley and Tennessee—Cont’d. Hours. Hours. 
| BY 15 29 
53. Indianapolis, Ind ........ 12 28 
54 Cincinnati, Ohio..... 14 23 
| Columbus, Ohio 15 24 
56 Pittsburg, Pa 10 25 
7 Parkersburg, W. Va..........0+ 7 
Lower Lake region. 
so Oswego, N. Y....... 12 29 
60 | Rochester, N. 8 31 
62 Cleveland, Ohio......... cocccee 10 35 
63 Sandusky, Ohio.............. - 10 24 
64 Toledo, Ohio........... 29 
65 Detroit, Mich...... oe 13 23 
Up ver Lake region, 
66 Alpena, Mich 18 20 
7 Grand Haven, Mich........... os 17 20 
68 Marquette, 13 17 
Port Huron, Mich........ 15 24 
7o Sault Ste. Marie, Mich..... eoeve 18 17 
71 Chicago, Ill...... 13 23 
72 Milwaukee, Wis........... coves 21 20 
73 Green Bay, Wis............ vosee 21 24 
74 | Duluth, 25 13 
Extreme Northwest. 
75 Moorhead, Minn........ oevcscce 28 20 
70 Saint Vincent, Minn ...... 32 16 
77. Bismarck, N. Dak............ oe 26 
78 Williston, N. Dak...........006. 16 19 
Upper Mississyppi Valley. 
79 6«Saint Paul, 19 17 
80 LaCrosse, Wis ......... ‘ ee 19 20 
81 Davenport, 8 21 
82 Des Moines, lowa.......... 17 12 
83 Dubuque, lowa ........ 15 22 
Gq | Keokuk, (OWS 15 26 
85 Cairo, lowa ......... 19 30 
86 os 16 27 
87 Hannibal, Mo....... 16 25 
88 Saint Louis, Mo......... oesesese 14 27 
Missouri Valley. 
89 Columbia, Mo.......... 10 12 
go Kansas City, Mo .........-+ee00- 17 28 
got Springfield, 18 30 
92 Omaha, Nebr........... 17 22 
93 Valentine, 20 10 
94 | Sioux City lowa .........cecseee 23 18 
95 Pierre,S. Dak............ 22 17 
90 Huron,S. Dak .... 25 18 
97 Yankton,S. 23 15 
Northern slope. 
98 Havre, Mont 17 17 
99 Miles City, Mont............ II 21 
ror | Rapid City, 8. Dak 15 10 
102 | Cheyenne, 24 9 
103 Lander, 9 27 
104 Kearney, Nebr 20 14 
105 North Platte, Nebr............06, 12 19 
Middle slope. 
106 Colorado Springs, Colo ......... 37 10 
107 Denver, Colo.......... 21 21 
108 Pikes Peak, 26 
©Pueblo,Colo...... 14 10 
| Concordia, Kame 14 24 
rr | Dodge City, Kans ....ccccccccece 23 21 
112 Wichita, Kans 19 32 
113. Oklahoma, Okla 18 30 
Southern slope. 
224 | Abilene, TOR. css 20 30 
115 Amarillo, Tex...... ee 19 28 
Southern plateau. 
326 | Bl Paso, Tex... 28 8 
117 | Santa Fe, N. Mex......cccccccces 23 19 
| TMCBOM, ALIS. 16 23 
| AFIS 39 8 
260 | 19 17 
Middle plateau, 
12r Winnemucca, Nev.........-. owe 12 22 
122 Salt Lake City, Utah............ 18 18 
Northern plateau. 
123 Baker City, Oreg.......cecscoees 7 35 
124 | Idaho Falls, Idaho.............. 13 35 
126 | Walla Walla, Wash ...... ...... 6 36 
North Pacific coast region. 
127. Fort Canby, Wash 7 23 
128 | Olympia, Wash ...ccccccccrcvece 6 48 
129 | Port Angeles, Wash...........- 2 46 
130 Seattle, Wash......... eoeseceske 5 39 | 
131 | Tatoosh, Island, Wash.......... 3 31 
132 | Portland, 14 31 
133 | Roseburg, Oreg ......eccccecsees 9 23 
Middle Pacific coast region. 
134 | Eureka, Cal........ccccsccccsese 20 25 
135 | Red Bluff, Cal .........seeeeeees 26 16 
136 Sacramento, Cal...........++++ ee 17 29 
137 San Francisco, 20 16 
South Pacific coast region. 
138 | Fresno, Cal .....cccccccesccccces 20 I 
139 | Los Angeles, 31 
sao | Gam Dien, Cal 27 I 


E WwW 
Hours. Hours, 
II 21 
10 25 
14 24 
8 26 
9 33 
11 25 
7 35 
13 22 
8 33 
3 3! 
14 18 
5 37 
7 33 
10 35 
30 
15 28 
4 36 
6 33 
30 14 
3 36 
7 30 
7 22 
10 28 
15 
10 7 
18 19 
16 20 
14 27 
14 19 
8 34 
12 
10 27 
8 27 
10 15 
6 24 
8 26 
15 20 
5 13 
13 17 
15 16 
13 21 
6 38 
20 16 
24 18 
18 19 
16 26 
12 36 
17 21 
I 44 
12 36 
4 36 
9 30 
8 33 
8 40 
12 13 
8 27 
4 30 
13 32 
9 28 
II 24 
8 
12 16 
10 17 
6 18 
17 24 
26 8 
22 16 
15 10 
20 17 
21 18 
22 20 
25 12 
6 20 
12 17 
13 12 
22 20 
5 8 
7 14 
19 5 
22 20 
II 20 
26 15 
14 12 
12 27 
19 13 
13 23 
19 21 
21 24 
14 24 


| Resultant direc- 


tic 


From, 


° 
36 Ww. 


2 
< 


22 
= 


wo 
= 


N 
= 


= 


mn. 


Hours. 
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a 
8. 43 W- 22 
8. 45 W. 13 
8. 63 W. 20 
8. 55 W. 28 
8. 32 W. 27 
n. 82 Ww. 28 
8. 28 w. 19 
S. 47 W- M 
8. 56 34 
8. 25 
8. 66 W. 35 
8." 55 W. 32 
8. 68 Ww. 27 
8. 85 W. 21 
8. 77 W. 13 
8. 83 Ww. 32 
8. 72 W. 29 
n. 87 e. 16 
8. 73 W- 34 
n. 85 Ww. 23 
8. 79 W. 15 
n, 56 W. 22 
n. 41 W. 
n. I1 @. 16 
n. 4W.- 15 
8. 53 W- 5 
n. 13 
5 
29 
. 20 
18 
22 
. 12 
20 
14 
8. 76 Ww. 8 
8. 20 W. 12 
8. 5W. 12 
8. 58 w. 10 
8. 72 W. 34 
Nn. 39 @. 7 
Nn. 50 @. 
n. 8 w. 7 
n, 52 W. 13 
cov eo We 24 
8. 22 W. II 
8. 61 W. 48 
n. 78 w. 25 
n. 65 W. 35 
8. 50 Ww. 28 
n, 76 W. 26 
8. 78 w. 33 
n. 2W. 27 
coe oo We 19 
n. 60 Ww. 30 
n. 78 w. 20 
8. 63 w. 22 ; 
n. 81 w. 13 
8. 28 w. 15 
n. 18 W. 13 | 
8. 35 W- 12 
8. 53 W- 15 
n. 77 18 
8. 41 6. 
g@. 31 
n. | 4 | 
8. 17 10 
co coe 2 
| 30 
. 26 
13 
30 
| 
16 
42 
45 
37 
28 
19 
18 
8 
13 
Ir 
22 W. 5 
n. 7 W. 27 
n. 30 W. 20 
| 
7 
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MONTHLY WEATHER REVIEW. 


DeEcEMBER, 1893. 


Meteorological record of voluntary and other co-operating observers, 


‘Temperature. 
(Fahrenheit.) 
Stations. 
Alabama 
BSED 23 54 
Bermudaf....... 75 22 5! 
Birmingham f ..... 66° 23° | 50 
BrewtonTf........ 81 25 55- 
Carroliton*f...... 70 24 
Chepultepec ..... o8* 14* 43 
CitroneileTt..... 72 27 55- 
Cordovat ........ 
75 24 «52 
Eutauiact.. 
Florencedt'..... oS 21 43 
Gadsden }........ 68 22 45 


Genevat ...... 


Greensborot!.... 
Healing SpringsT .. 
Highland Homet.. 


Maple Grove. 


Montevallo ft 


Mount Willing? ... 


Newbernf ....... 71 22 49 
Newburgf........ 74 17 45 
Newtonf!........ 75 23 45 
Oxanna*t!...... 67 21 47 
Pushmatahat...... 73 27° | 5! 
Seottsborot...... 77 190 43 
Starlington®!.... 72 24 5!- 
Talladega b?t!... 68 1945 
Tuscaloosa t 72 21 46. 


Tuscumbiabdt.... 
('nion Springsat'. 
Uniontown 


Arizona, 


Antelope Valley?.. .....)...... 
Apache Maid R’ch t 
ArizolaT....... 
Ariz. Canal Co. Dam 
Benson **,..... .. 


Bisbee t'..... 


Buckeyef ....... 


Calabasas ft .. .... 


Casa Grande ** 


Chiricahua M't'st. 
Dragoon Summit 
Dadleyvillet.... 
Eagle Pass **.... 


Farleys Camp 


Flagstaff ft ....... 
Florence f ....... 
Fort Apache ..... 
Fort Bowief..... 
Fort Grant...... 
Fort Huachues .... 
Gila Bendé**.... 
Holbrook f....... 
Lochiel *T'....... 
Maricopa**...... 
Mount Huachueat. 
Natural Bridge?! 
Oracle !........ eee 
OPO 
Pantano ** ....... 


Phoenix at....... 
Phenix +f....... 
Red Rock*f*.... 
Reymertf ........ 


Wilgus ft 


Arkansas City? ...... 


December, 1893. 


73 22 53 
74 16 48 
53 20 44 
73 24 52 


23 39 

56 30 45 
62 
74 2 53 
66 12 40 
72 DS 
77 733 49 
74 20 40 
2 25 19 
| | 37 
68 4 «44 


75 | 2 | 48 
7 20 40 
73 SO 
69 | 3t | SI 


St Helena R’ht!.. 

San Carlos,...... eve 
San Simon **...... 
Show Low ..... 
eee 
Teviston....... oe 
Texas Hill**.., 
Tucson af ....... 
Walnut Grove f.... ....... 
Walnut Ranch*t!. 
Whipple Barracks. 


75 27 


66 20 43 


Stations. 


Arkansas—Cont'd. 


Ashdownt!..... 76 17 | 48-1 
Bee BranchT...... 79 14 46.1 
Blanchard Springs 77 20 49-4 
Brinkley? ........ 70 18 45-1 
Camden 
Camdenbft!....... 74 45-8 
Conway 65 20 «44-4 
CorningT .... 7° 12 | 397 
Dardanelle f 
Fayettevillet......| 68 9 42-5 
Forrest *...... 70° 18 | 47-0 
Gaines Landing? . 
Hamburg.......... 74 19 48.0 
Helenaa?........ 
Hot Springs ...... 69 4 46-4 
Keesees Ferryt... 72 8 42.4 
72 16 47-9 
Lonoke ®1,.,...... 72 20 48.0 
Mount Nebof..... 62 16 41.2 
New Gascony *!... 20% | 48.of 
Newportbt........) 68 20 | 43-8 
Newportect....... 7° 15 434 
72 17 | 44-0 
Pine Blutff...... 
79 15 45.6 
are 68 3 7-2 
Russellvillet.. 68 15 46.0 


Searcy 
Stuttgart tT.... 


Texarkanat.... eee 


Winslow *t!., 
California. 


ace 
Anaheim **..... . 
Anderson *! ..... oe 
Antioch ....... ee 
Aptos ** 
Arcata f . .....0. 
Arlington Heights . 
Athlone®?,....... es 
Auburn **........ es 


Bakersfielda**.. 
Bakersfield 6f ... 
Ballast Point L. 
Beaumont **..... ee 
Belmont **........ 
Berendo **....... ee 
Berkeley.......... 
Bishop Creek 
Borden ........ ee 
Boulder Creek **,.. 
Brentwood ** ..... 
Brighton*®...... eg 
Caliente *®........ 
Calistoga®*®....... 
Campo SOG... 
C. Mendocino L. H. 
Capitola 
Castroville®*... 
Centerville *!,..... 


Chico *%..... 30 44-8 
83 3 §!1.0 
Citrus®? 72 3004 
Claremontt....... S4 32 52-4 
Cloverdale ®!,.... 72 30 53-5 
cv 
Colton 8o 54-6 
76 30 49-1 
Corning **..... 79 34 49-9 
Creseent Clty be. 
Crofton **,..... 77 35 51-4 
Davisvillea®®..... 75 35 48.6 
Deep Creek 
Delano 67 3248-5 
65 32 483 
Dinuba ®*......... 71 32 | 48.6 
Downey **....... 94 59-8 
Dry Creek 3! 43-6 
Drytown ......... 64 30 | 40-2 
Duarte. .....+.. 88 B 59-6 
Dunnigan® *...... eo| 7O 28 47-9 
Dunsmuir®*®....... 60 25 44-5 
East Brother L. 
Edgwood **,.... 50 Is 33-4 
Edmanton*!...... 63 Ig 5 
Eldorado **..... 7° 32 49-2 
78 32 
El Verano®®...... 2 


Emigrant Gap **. 
Escondido .........! 


‘Temperature. 
( Fahrenheit. ) 


7 23 | 47-9 
37 39 «534 
7 35 
07 37 | 48-9 


METEOROLOGICAL TABLES 


Meteorological record of voluntary observers, &c.—Coutinued. 


‘Temperature. 
(Fahrenheit.) 
Stations. 

= = 

California—Cont'd.| ° ° 
Esparto*® ...... cool 76 31 52-9 

Exeter ®® 72 I 
Fall Brook*!...... 46 33.8 
Farmington **.....| 70 
Felton ..........| 84 26 
Fernando *®,.......| 78 56.2 
83 40 
68 28 45-8 
Folsom City a*®...| 72 35 
Folsom Cityb*!...) 08 32 497 
French Corral...... | 76 32 
Freeno 08 «550-7 
Fruto ®® 67 3°00 5 
Georgetownt . FO 26 40-5 
Gilroy ©®.,....... eos! 78 3° § 1-0 
Girard 65 3! 46-9 
Glen Ellen*® ......| 78 30 49-6 
Goshen *®.,........ 70 28 
Gridley *!.......... 72 26 42-5 
Haywards **....... 62 32 49-9 
Healdsburg*!......) 68 300s « 48-8 
Hendersons R’ch 
Hollister **...... --| 80 23 47-7 
Hornbrook **......) 55 23 (37-5 
60 4! 49.2 
Hydesvilleft....... 64 458 
Independence f ....| 72 18 «643-9 
Indio **..... so 30 §7-7 
7° 290s 48-5 
lowa Hill *!........ 74 290s «48.6 
62 26 «44-2 
73' 33' 51-3! 
Keeler .......00+] 73 27. 44-5 
Keene **..... O8 32 47-7 
Kelseyville........ 66 29 40-3 

Kennedy Gold 

Mine 66 30 46.4 
KingCity**..... 76 28 50-7 
Kingsburg **...... | 06 300s «48-9 
Knights Landing**) 75 3254-4 
Lagrange *5........| 06 49-8 
Lathrop *®.........) 73 30 49-3 
Laurel 75 33.0 
Lemoore a®®,...... 63 28 


Lick ObservatoryT.| 65 26 44-8 


Little Hear 
Little Bear Valley | 

Livermore*® ......| 72 
Livingston **®......| 70 37.—s«§2-0 
OF 32 49-0 
Long Beach ** .....) 86 34 54-0 
Los Angeles **..... 85 31 55-2 
Los Banos ** ......| 66 300 49-5 
Los Gatos a**...... 83 35 
Los Gatosb........ | 72 2 49-9 
Lower Holcomb 

Mammoth Tank **.| 81 37. «56.6 
Manzana*!,...... 80 21 46-7 
Mare leland L. H 
Mariposa®!...... 290s «45-0 
Martinez®®........ 64 28 49-1 
Menlo Park **.....| 7 
Merced®%,,...... 65 (47-8 


Middletown *fi.... 76 28 4347-0 


Milton (near) *!....) 65 -49-6 
Modesto 75 31 51.4 
Mohave **... 70 300s 48-3 
Mokelumne Hill**|..... 29 «45-2 
Monson **........./ 68 29 
Montague . 58 24 40-0 
Monterey **....... | 70 28 50-4 
Monterey (Hotel | 

del Monte )**..... | 76 -6 
Morses House ..... 
Mount Glenwood 77 32s 51-3 
Napa Citya*®...... | 80 34 50-9 
NapaC ity 4! 79 3! 50.8 
National 89 338 §8.0 
Needlesaft. 74 36 54-8 
Nevada City t.. 69 23. («43-8 
New Almaden®*... 76 32. 
Newark ®®,.......+-| 70 300s 48.4 
Newcastleat......| 67 29 47-5 
Newcastle 68 30 47-9 
Newhall **.........) 85 29 52-3 
Newman??®,. ......| 70 325-7 
Niles 96 2 


Ogilby ** 
Ontario 
UOntariob.... 
Orangevale 
Orland *8 ..... 
odénssases 
Palermo t 
Palm Springs **.... 
Pasadenat. 


Pt. 


Yr 


Om 


Stations. 


California—Cont'd. 
Nordhotf ¢ 
Norwalk ®*®..... 
Oakdale 
Oakdale ** 


Petaluma*',.. 
Piedras Blancas LH 
Pigeon Point L. H. 
Placervillea*®,. 
Placervilleb! 
Pleasantona®® 
Pleasantond 
Ano Nuevo L.H. 
Point Arena L. H 
Point Bonita L.H 


‘Temperature. 


( Fahrenheit. ) 

= = 

= 

° ° ° 

85 28 53-0 
Sy 32 50.2 
7° 29 «44-0 
7° 3! 47-5 
07 
68 42 53-1 
79 39 
06 28 44-0 
82 35 56-1 
85 3! S41 
05 32, «47-8 
73 33 53:1 
74 35 52-5 
75 30 §2.0 
7° 25 «(47-4 
M4 3 58-7 
81 4 54.2 
7! 25 47-8 
30 550-7 
2y 43-0 


Pt.Conception LH.) 


Point Fermin L. H. .. 
Point Hueneme LH 
Point Lobos ..... 


6d Sl. 


Point Loma L. 


Point Montara L.H 
Point Pinos L.H 
Point Reyes L. H.. . 


Point Sur L. H 


Ravenna**.... . 
Red Bluff **..... 
Reddinga*®........ 
Reddingdt......... 
Redlands a....... 
Redlands .... 
Represa!........ 
Viste 


Rocklin®®....... 


Pomona **....... 85 
Pomona (near) ........... 
Portersvillea*® ... 71 50.8 
Port Los Angelesa** 75 42 
Poway ®?......... 3t | 43-0 
Puente ®®..........| 82 36 «56-4 


so 34 
o8 31 50.4 
69 3249-4 
75 32, §3-5 


Sacramentoa! ..... 
Sacramentob**. 
Sacramentoc*®. 
Salinasb**.., 
Salton *#..... 
San Ardoa**,. 
San Ardobt.... 
San Bernardinot... 
San Gabriel ** 
Sanger Junction **. 
San Jacintot.. 
san Josea®*,,..... 
San Josed 
San Luis L. H... 
San Luis Obispo 
San Mateo **.. 
San Miguel**...... 
San Pedro**..... ee 
Santa Ana**.. 
Santa Barbaraa.... 
Santa Barbara b**.. 
Santa Barbara L.H. 
Santa Claraa*®®.,,. 
Santa Cruzat® 
Santa Cruzbt 
Santa Cruz 
Santa Margarita**. 
Santa Maria! 
Santa Monica*®®... 
Santa Paula**... 


64 24 42 
77 
05 35 49- 
65 35 49- 
87 41 66. 
80 
80 30 55- 
8o 
88 3S 53 
75 3! 47 
28 
738 30 §2- 
75 22 47 


| Santa Rosa**®...... 79 31 50-1 
| Selma®®...........-| 68 320s 48-7 
Shasta Springs ¢ .. 60 20 38.8 
Shingle Springs . 59 28 
Sisson ©® 52 19 38.2 
Soledad ** ....... 78 30 
Sonoma®®...... 76 31 49-6 
E. Farraion L. H. 
South Vallejo**.... 320 §1-4 
78 35 §7-0 


Stocktona ......... 
Stockton b**.. 
SuisunCity**...... 
Summit®®,........ 


66 32 48-0 


ow 


ad 


nn 


SS BEI 


= 
= = = 
ins. Ins. 
ie. | 1. 58 3-45 
1.38 1-49 2-37 
2-10 0. go 0. gd 1.00 
3-06 2.00 3-55 1.52 
4-87 2.52 1-65 Oaklanda......... 7 
4-85 1.85 3-69 
3- 57 1.9 2.23 3 
2.50 0-75 
1-70 2.05 1-75 9 
4-35 0. 86 2.53 
1.08 1.92 2. 50 
1.41 2-49 8. 20 
3-33 1. 2.90 
2.77 0-99 
4-05 2-72 1-50 
2.42 3-48 1-49 
30 2-05 7°19 
2-77 2.20 1-87 Pas 
2.85 1. 50 3-9° 
6.02 2-14 4-93 3 
5-2! 1.10 5-28 0.94 
4-41 2.48 5:13 5-20 
4s 1.25 0. 52 05 24 43-0 4-605 
loosen 0. 99 5-55 32 2-60 
2.15 1.27 5.83 72 27. «47-8 1.32 
3-80 2.52 2.74 
3-50 1.16 2.07 es 3:00 
4-25 2.79% 3-50 
3-40 1.69 4-03 2.20 
4-12 2.59 1.95 1638 
3-24 1.20 3-33 coees 2-68 
3:27 70 16 40-9 2.41 2 1.05 
2.20 73 18 40-4 3-27 1.22 1.22 
0. 90 77 20 53-2 0-65 1.80 
1.12 74 8 48.8 1-17 4-79 84 
3-86 7 | 36-6 | 1.30 0-75 
2.59 78 29 504 1-97 80 3-30 
4-29 88 30 56-4 2-38 37 4-23 
3-49 72 25 44-0 3-19 35 0.61 
77 21 51.5 1-90 68 37. | 48-9 1-63 00 4-40 
74 22 3-26 7° 35 | | 3-45 48 2.49 
68 15 41-9 4-46 3! 45-0 | 7-52 50 
Ge 84 34 | 55-6 | 1.38 28 78 34 | 2 
Wi 323 72 35 | 49-4 1-74 75 37. 48-4 2 
79 35 | 53-7 | 3-88 4-81 70 32 49-8 | 3 
0-97 I. 30 75 28 «49-9 4 
61 © | 37-2 0. 89 1.07 
382 57-7 70 0-72 2 
79 23 54.8 0-00 4-34 ee 2 
70° | 25 | 46.7 | 0.20 Riversideat....... 2 
.. 3s 28 | 55-8 0-30 1.03 72 3 §3-1 | 2 
73 16 | 46.6 015 2.62 Roe Ieland L. | 
73 25 53-0 40 1-15 
74 24 49-4 59 4-59 8. 20 
2.14 
4 60 2-19 
so 1.33 
2 43 3-45 soos 
2 10 4-40 3-78 
5 0.25 2.08 0. 97 
O35 4-01 2-42 
S 2.16 
7 
o 2.69 4-62 
3° | 49-5 yoo 3-92 2-35 72 53-9 | 2-95 
7° 21 47-3 30 2-11 72 27 49-3 2-09 
0.41 3-79 78 42 49-2 2.05 
68 28 48.1 68 4-17 2-78 87 40 | 20 
4-71 1.g2 84 557-8 | 2-94 
79 2 | 49 20 4-88 1.go 79 46 57-0 | 3-05 
73 19 45- 49 5-08 1.13 9°82 
Pay 15 | 3h | 60 1.93 3-30 77 29 | 1-61 
Pe ? 63 1.17 2-45 76 37. | 2-34 
oo 2.22 2.66 78 | 3-§0 
or 10.14 1.55 3°43 
oo 10. 18 0. 85 82 30 2-00 
57 3-08 3°35 82 4 54-0 2-95 
43 2.01 1.28 72 35 53-9 4-30 
3! 4. 16 2.39 8 36 57-1 3-64 
37 1-33 1.87 2.61 
3-60 3-07 
35 1.74 1-55 
o4 3-13 14-73 3-01 
2-96 3-30 
oo 2-70 2-20 3-48 
4! 4-63 1.86 2.87 
27 1.30 2.08 1.14 
12 5.08 0.69 2-93 ‘ 
48 0.74 5-23 1-95 
73 0.85 1-65 2-06 
eee TT 40 4-40 2.07 0. 00 
68 2 42.5 loo 4-26 2. 86 8.93 
it 1.76 1.65 1-42 
3-28 3-90 1.68 
1.68 ) 0. 47 2. 06 
2.25 5 35 S7-4 2-22 2.21 coves 


DeceMBER, 1893. 


MONTHLY WEATHER REVIEW. 


‘Temperature. 
(Fahrenheit. ) 


Stations, 


California—Cont'd. 
Susanville *t!..... 58 
Sutter Creek *®.... 60 
Tehachapi a**..... 62 
Tehachapib........ 71 


Tehama**........ 82 
Templeton**...... 72 
Towles **..... 72 
Tracy 68 
Traver*®*..... ooo} 6S 
Trinidad L. 
Tropico**.......... 


Truckee **......... 58 
Tulare a®® 64 


80 


Turlocka**........ 70 
Turlock b*ft!...... 04 
68 
Upper Mattole*!.. 76 
Vacaville a*!......| 80 
Vacavilleb**....... 80 
Valley Springs** .. 72 


Venturat .....+...- 85 
70 
Volcano Springs**. 85 
Walnut Creek...... 72 
Wenrich Ranch.... ...... 
West Butte*....... 65 
Westley ®®......... 68 


Wheatland .... ....) 76 
Whittier **........) 84 


Williams a*®...... 80 

Willowsaft ........ 738 

Willowsb*®........ 75 

Winchester ft ...... R4 

Wire Bridge *5..... 66 

Woodland **....... 72 

Yerba suena L.H..... 

Yuba City *®....... 64 
Colorado. 

73 

Alma t 40 

. cc 

63 

Breckenridge 

Brushf 57 

Byers 49 

Canyont. 63 

Castle Roc 62 

Cheyenne Wells*f?! 62 

Climax ®f! 36 

Como (near)t!..... 41 

Cope 

Deer Trail *5....... 58 

Delta 58 

Divide Ex. Station. 56 

Downingt......... 70 

Dumont ...... 

First View **...... 62 

60 

Garnett . 

Glen Eyrie ft. esses 


Glenwood Sp’ gs ti. 55 
Gold Hill *5........ 
Grand Junctiont... 50 


Gunnisont......... 45" 


Hugo 60 
Hugo (near)f...... 62 


soo) 
Idaho Springs f...- 53 
Julesburgt........ 64 
Kit Carson ®!...... 68 


La Jara 624 


@ 


ccc 


Las Animasf...... 68 
Lavender}.........| 56 


Lay *ft!..... 
Le Roy*t!...... 58° 
ee 
Loveland ...... 


Minneapolis t....... 73 
Monte Vistab.. 
Morainet ......... 
Pagoda (near)t..... 49 


River Bend*.......| 60 
Rocky Fordt......| 66 


Saint Cloud ........)..+. 


San Luis 56 


Scissorst 


Smoky Hill Mine?. 62 
Stamford *!........ 60 
Steamboat Springt.| 49 


Meteorological of voluntary observers. fe 


Precip’n. 
Max. 
Precip’n. 


|Min, 
Precip’n. 


Colorado—Cont'd, 
Sunnyside ......... 
Surface Creek Tf .... 


Huntingburg*!,... 


a 


MecArthurf ........ 


Mariettat !......... 


RB 


Watkins®!...... coos Logansport b....... 
Point Peter *!...... 


Bridgeport *!...... 54 

Colchester ...... Mount Vernonf.. 
Union Point New Albany 
WwW 
W 


New Hartforda*t! 
N.Grosvenor Dale!. Valps vrais 


Norwalk b........ on Fort Sherman...... 


56 Garden Valleyt!... 
South Manchester. .... 


wow 


Martinf...... 
MoscowT!....... oe 
Murray 
Oakley 


Nw 


Voluntown f!...... 


Purcell 


West 


Kirkwood *?....... 


Ree’ ing Belle Plaine!...... 


West Washington!. 


Cedar Rapids. 


wn 


Decatur 
Charles City t. 


Clermont tT!........ 
( “ollege Springs.. 


SSS ILS 


Cresco f!.... 
Greenvillet!...... 
Griggsvillet....... 


N 


GrasmereT ...... ost 
Green Cove Sp’gst. 79 
Homeland ft!....... 8 
Kissimmee 


Jordans Grovet...| Des Moines 


ort Madison ti. i, 


Merritts Islandt. 
Moseley Hallf..... 
Mullet KeyT!..... 
Myerst!...... ese 


Me Le: ansboro*!,.... 
Grand Meadow * !.. 


Grinnell f........ oe 
Grundy Centen!.... 


Mount Carmel 


SESS IS 


Hopkinton *® ......) 


Muddy Valley **. 


Olney 


Plant Cityt......... 
Saint Francis B’ks. 
Saint Petersburgt! 


Pes 
SSSL BIS BC SEA 


| Oswego lowa City af..... 


Dun 


Tarpon Springst... 


....-.. 68 Keosauqua 


QUINCY 


Mount Pleasant a** 
Mount Vernon*!... 


Sycamore *!....... Muscatine!........ 


WR AO 


Columbusf ....... 


° 


Ovid 


Butlerville t....... 
Cambridge Cityt .. 
Columbia City *!.. 


Forsyth *!...... 


Gillsville*t!...... 


Hephzibah *+%.....| 70 
80 


Evansville? 


Webster City *!.... 
| West Bend*f!.....) 


Louisvillet........ 


Meteorological record of eoluntary observers, de.—Continued. 


Temperatu re. 
( Fahrenheit. ) 

2 
= = = 
° ° ° 
68 16 | 381 
68 7 31.2 
66 IT 
66 15 38.1 
o 32.1 
64 1s 38.6 
63 —II 30.0 


68 15 35-0 
68 14 37-0 
66 o 32-6 
63 4 26.9! 
62 7 31.8 
| 66 12 | 36.6 


$2 |— | 23-3 


§2 |—16 | 20.3 
67) 4) | 28.9) 
SB 26-7 
58 |—II | 22.4 
399 7 | 3-3 
21-4 
16.1 
9 | 24-9 
o2 —6 25.2 
§5 22.2 
5s —II 22-4 
42 \—16 17-7 
57 | 19-5 
60 —I0 27-6 
44 |—21 16.2 
46 18.7 
—I0 23-6 | 
24.2 
52 | 21-4 
62 | 25-9 
52 |\—7 | 21.0 
4° | 16.0 


Precip’n. 


NEN EON NE NAGE NNN NWN NW 


w 


BAS BBL: 


369 
| 
emperature. 
(Fahrenheit.) 
| Stations. Stations. 
| | ~ 
© 
| | 
° ° ° Ins. Georgia—Cont’d, | ° Indiana—Cont’d, 
20 | 37-5 uw 50 —5 | 25-08 2.41 Lumpkinf........| 71 24 | §2-0 1-35 
2440 41-2 58 6 | 32-8|1.17|  ......../ 78 | 29 | 52-8 [9-76 2.83 
27. 40-1 TROD F | 32-7 | 0.18 | Macon OT... 42 32 
10 | 41-9 | T. 8. Rancht.......| 54 12) | 34-8! 1.20 70 20 | 44-2 83 Jeflersonville!..... Sr 
Twin Lakes... 4-20) Marshalivillet ....| 71 26 | 50-3 [35  Kokomof’........ 78 
29 || 0.06 Millen 78 23 | §0-3 73, Laconia!........... 25 
6.78 || 20| Monticello*f!.....| 75 31 | oo | Lafayette f........ 05 
0.87 || Ward District . O | Morgan 75 as¢ | 62.2 60 
6.52 34 
32 | 47-3 | 1-05 09 
28 | 50-7 | 1.07 32 
.... 3.96 6s* | 43 
32 | §2-2 1-50 -| 65 13 | 38-4 20 
20 40-6 | 1.36 «>| 66 10 36-2 24 
20 46-0 3-05 64 31.6 69 
3 499 9-57 18 
) 68 10 | 33-8 70 
32 51-8 | 1-35 | Middletown........| 58 o 29 60 o 28-4 31 
33 49-6 2.08 66 7 44-6 72 
38 57-1 | 3-04 65 7 | 32-4 16 
38 50-9 2.15 CO |= 8 25.0 
35 59-7 0.00 O8 15 38.2 92 
31 50.4 | 1-72 42 | 27.0/| 2.00 | Worthington f.....| 66 10 | 33-8 o7 
47 14 | 34-0 | 2.02 Indian Territory. 
. 30| Kootenaif!........) 46 12 29.7 | 2.00 || Bufaula .... 20 
36 | §8-6 | 8-00 || 56 2 27.8 | g-68| Laket 42 —10 23-6 | 3-45 | Gwenndaleft .......| 70 23 | 46.5 50 
30 447-8 52 45 —8 | 22.7| 1-05 || Kempt .........-++| 75 21 | 50.4 44 
38 | 60.6 2.30 | 30-4 | 5-01 52 20 | 35-5 | 1.25 || Lehigh? ........+++| 77 16 | 45-9 46 
0.63 Wallingford ...... 44 8 | 30.0) 5-69 | 72 16 | 46.2 57 
0.92 Waterbury ........ 1.0 | 4.08 48 | | |] 10 
0.96 || | 3°50 15 | 34-8 | 0.25 
3-08 Delaware Pa 1 | 29-6/ 1.81 | 44 | 17-9 
2.02 60 18 34-1 | 0.60 | 48 | 17-0 
1.80 73 7 | 35-6 SO | 16.4 
1.33 Millsboro! ........ 68 15 38-9 | 2.96 Aurorab;!.........| 59 —I0 24.8 
2-11 Seaford T!.......... 66 15 37-2 | 3-09 000 01496 22.4 
2.19 District of Columbia 55 |—I0 24.2 
560 22.2 
0. 30 21.4 
45) B 63 |—8 | 25-9 
I-12 Florida. Carlyle 1.28 > |—I0 18.7 
0-28 75 30 om 4-80 Cordova 54 —7 23.0 
0-80 84 31 4.20 79 —7 | 20-4 
0.48 Brooksvillet......| 80 35 2.2 50 16.4 
0-39 3 26.1 
8.51 OL 23-9 
0. 58 59 26.5 
0-04 28 48 |—17 16.6 
0.45 3 3: 53 Ig-2 
0.03 34 18 18.8 
7-85 29 66, H -|55 5 | 21-2 
2.15 3 56 59 —8 23-0 
0-81 35 53 |—I7 | 19-0 
0.65 31 70 Lagrangs I ‘ -|60 |i—2 29-0 
0. 50 79 43 42 ‘ 48 18.3 
o- 38 oo! 74 30 86 64 o | 28.6 
0.71 70 43 20 5I 20.0 
0. 40 83 30 69 | Mascoutah *%...... 5 6 | 37.9 | 0.60 | G -+| 60 —10 | 23.5 
0.70 Newsmyrnay ..... 80 I 30| Mattoon!..........) 59 9 30.8 | 0.59 54 |—10 22.2 
0-35 80 23| Monmoutht......., 00 |— 3 | 27.8) 1.57 53 |—II | 20.5 
> 23 202 || HM SI | 17-9 
ol 
12 32.5 56 
14 32-0 95 Olney 1-94 independence f....| 52 —14 20.0 
18 | 34-4 37 | OregonT 60 —9Q | 24.5 | 2.c2 | Indianolaf........-| 59 |—I2 | 23-3 1.10 
— | 25-3 | 1.52 
16.04 64 | Ottawat!..........| OL 27.1 | 2-16 || lowa Fallsf......... 50 |—14 16.8 | 1.50 
I 61 5 27-0 | 0.80 
—3 34-6 48 |—14 17-4 | 2.27 
2 32-2 1.74 Lie T.. 1063 
2 30.8 1.28 LOQANT 60 23-7 | 1-22 
20 38.6 23°60 | 1.50 
— 20.44 $8 9 | 23-4 | 1-35 
8 36.8 = 56 |—10 | 21.2 | 0.73 
48 | Rockford *!........| 54 —12 1-71 Monticello*f!'..... 1-54 
Po I 32-6 4 46! Rushville.........., 04 —3 29 o.81 | Mount Ayrf....... 0. 59 
o 25-8 22 Saint John*?......| 66 | 34 1.28 0. 86 
26.8 4 56 | StreatorT..........| 54 — 9 25 0.97 
4 75 Walnutf...........| —9 | 25 2.05 || Newton 
9 | 39-2 24 ~~ 59 —I4 22 1.29 || Oskaloosat!....... 
25-5 Darien .....++ 80 45 64-1 64 Indiana. ... 
| 28-7 | 60 7 2 3-82 | 
—3 25-9 Elberton t ......... 78 23 «48.2 93 | Ashborot.........., 66 6 | 33 1-40 | Richland*!........ 
Flemingt .......++| 77 24 53 | Bedford ..........| 75 10-34 1.90 | Rock 
ol 28 «554-0 20 65 Ir | 35 2.68 Rockwell City ...... 
25 27 62 | 33 1.91 | Sac Cityt!......... 
TO 69 25 40.6 80 62 3 (28 2-90 | Seymourt......... 
7 | 34-6 Griffint GO 25 Columbus ......... 65 3S 1.§3 || 
21 -§0.0 46 | Connersvillet ...... 68 34 1.63 , Storm Lakef...... 
—s 27-2 300 50-5 95 Degonia Springs *®.| 66 14 38 2.53 | 
30 555-8 63 4 2-37 || .. 000 
19 43-4 47 2654 || Vinton @! ... 
I 33-4 22.49 4 10 33-0 1.99 | Washingtont!..... 
meg 9-07 
i—10 
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record of voluntary é&e. Meteorological re record of voluntary observers, ée.—Continned. 
Temperature. Temperature. Temperature, Temperature. 
(Fahrenheit.) | (Fahrenheit. ) (Fahrenheit.) (Fahrenheit.) 
Stations. - = Stations. = Stations. — —| & Stations. 
= 2 | > = = = al = = = a = = = O. 
Fowa—Cont'd. ° ° Ins. Louisiana. Ins. Massachusetts—Con,' © ° e Ins. Michigan—Cont'd. | Ins. 
Williams *'..... +++ —20 | 18.3) 0.96 Abbeville.......... 88 27 «59-0 | 2.40| East Templeton*!. so —8 24.4 4-48 | Jeddo!............. 59 1 | 25.4 | 3.28 
Wintersett«....... —9 25-0 1.25 Alexandriat........ 70 20 | 49-0 | 6.08 Egg Rock, Nahant.. s2 —2 30.9 Kalamazoo ........ 60 4 | 28-4] 2.79 
Kansas. Amite 78 23 | 57-6 | 3-58 Fall Rivera®!.....) 57 o 31.8! 6.77. ~Lansing’...... 59 4 | 27-5 | 3-96 
68 4 36.6 | 0-62 Bastrop 23 | §2-5 | 2.69 | Fiskdale ...... 3-95 | Lathrop*!......... 44° —14 | 16.7% 3.85 
Achilles *t*....... 65 5 26-8 0.04 Baton Rouget!..... 74* | 27 | 53-8 | 3-77 Fitchburga®!...... s2 —6 | 25.4 4.95 Lewiston........... 48 —1 19-7 3+27 
Allison *f? ........ 65 7 Calhoun!.......... 73 23 | | 2-54) Fitchburgd........| §3 —8 | 25-6/| 4-70 || Lodi ....... 7 2 | 20.8 | 4-2 
Altoona* f?*..... OF 9 36-2| 0.29 Cameront......... 87 31 | 60.5 3-26 Framingham ...... 54 —8 27-2 4-04 Madison........... 61 — 3 | 26-8 3.02 
Atchisonf ......... 66 I | 33-2 032 Cheneyvillef ......).....| 22 |..+-.-| 6.16 Gilbertville......... 52 —g | 26-2)| 5-08 Mayville............57 1 24.8) 3.68 
Beloitt....... JO 5 37-0 0.28 Clintonf........ 3-66 Great Barrington'.. 5 —4 $25.6 |..... coe] | 20.4 
coe) O25 || Coushatta at GFOtOMN G..... §2 \—14 | 24-2 | 5-27 || Mottville........ 64 1 | 28-1 2.70 
Cawker City *'..... 70 6 3.7 010 78 ar | 51-8 | 6.41 | Hadley.......... coe) 47 | 24-3 North Marshall! . 60 | 24-4 2.60 
Coldwater t........ 67 389 030 Davis.......... coos 74" | 20* | 46.5%) 3. Hyannis! .......... 58 4 | 6-56 SO — 5 24-2 3-40 
Collyer 70 10 | Dethi f........ 4-07 | Rendall Green..... 4-82 || Parkville 
Columbus f........ 68 9 39-6 093 Donak isonvilie 80 30 §7-0 | 2-87 Lake Cochituate... 56 —15 5-03  Rockland..........| 48° — 5* | 3.15 
Cunningham ..... 68 7 37-0 Emilief........... 77 28 | 2. Lawrence .......... 53 —I0 | 25.6) 5-84 Saint Ignace........ 41 —7 19-5 | 4-01 
0.47 Farmerville ....... 7 23 | | 50 24-9/| 4-79 Sand Beach...... 5 | 24-7 | 2.90 
Eldorado ft ......... 73 —8 35-7 000 Franklinft.... .... 77 | 1-69 Leicester .......... 54 —7 26.8) 3.78 Stanton.......... —1 24-2 3.40 
Elk City®!.........| 68 1 60.6 070 Girardt4.......... 75 21 7-4 | 3-75 Leominster**..... 52 —8 | 24.8 | 4-81 Thornville'........ 60 —1 27-1 | 3-297 
cocesces 66 100 Grand Coteau!...... 77 30 «§5-9 | 4-70 Long Plain**...... 56 —2 294) 4-93  Vandalia........... 59 3 | 28.2) 3.30 
Emporia 68 5 3n9 T. 5-99 Lowella....... 53  —15 | 25-2) §-46 Williamston®!.... 60 5 | 3-50 
Englewood tf. 75 13 41.2 013 Hammondf....... 78 24 §5-0 | 2-60 54 —IS 25-2 Ypsilanti.......... 60 20.3 3-60 
Eureka Ranch f.. 67 | 35-4  Houmaf........... 8o 26 60-0 | 0-06 Lowellc........ coos) | 27-7 
Fort Rileyt........ GD 1-00 Jeanerettet........ 82 26 ~=58.0 | 2.00 Ludlow Center 49 —I2 23-23 | 4-96 || 42 0-45 
Garden City 71 8 | T. Lafayette? . 82 26 || 58.6 | 3-41 | Lynna............. 50 — 3 2-6) 5-26 Albert Leaf). 44 | 15-8 2.16 
Gibson 2 33-3 0-38 Lake C harlest.. 73 33 | 54-2 | 2-40/ Lynnbd®! .......... 48 —3 28.2 )..... Alexandriaat...... O78 
Gove *f!...... 10 34-2 «0 21 Lake Providence f. 73 22 | 49-1 | 3-37 Mansfield®!...... «+ 56 2 | 29-3) 5-03 Alexandriab!...... 40 —26 5-1 1.20 
Grainfield **....... 7 12 Maurepas.......... 80 24 | 96.0 | 3-44! Medford 4-89  Barrett*®!.......... 2 —20 11-2) 050 
70 10 40.0 0.30 Melville f.......... 7 32 | 61.0 | 4-53 Middleboro ........ 61 29-4 5-56 Beardsleyt........ 45 11-7 | 0.56 
Grinnell *4......... 68 4 T. 7 22 | 53-6 | 2-31 Milton®!........... 55 —2 | 30-8 3.77 || Belle Plaine®!..... 39 —18 | 12.4 2.35 
Halstead® ......... 64 6 38-0  Monroeft........... 73 25 | 52.2 | 3-21 Monroe....... $3 23-0 | Bingham Lakef ... 55 —22 17-2 )-.... 
Hays Cityt*....... 71 3.4 Natchitoches f..... So 24 | 52-7 | 2-61 Monson!........... 59 —6 | 4.7 Bird Island ........ 42 —16 | 11-6) 0.46 
Horton? 64 2 33-1 | New Iberia......... 77 29 «59-7 | 2-60 Mount Nonotuck... ..... 5-57. Blooming Prairie*! 42 —21 12.9 2.50 
Hutchinson? ...... 72 8 t-or | Opelousast........ 85 27 | Go.1 | 6-84 | Mystic Lake.......)..... 4-35 Bonniwells Millst. 40 —18 12.6) 1.17 
Independence 69 9 30-6 %49 Oxford............. 82 20 | §1.6 | 3-§0 Mystic Station..... ..... 4-21 Caledoniaft......... 47 —16 15-4 2-04 
75 41.3 %30 Paincourtvillet.... 81° 27° t-91 New Bedforda!.... 54 o | 31-§ 6-69 Cambridgeft..... 40 —30 1.93 
Lawrence!,........ 68 5 35:3 Raynef............ 80 24 | §5-8 | 3-02 New Bedfordb!.... 59 o 32-2) 6.95 Camdenf!......... 47 | 13-8 | 1.92 
LODOT 69 4 | 37-3 | Roseland .......... 79 23 | 55-4 | 4-69 North Billerica'... 53 —10 | 28.7 4.00) 10. 2°) 2. 34 
67 35-7 22 Sehrieverf........ BO 1-94 Plytnouth®!....... ss* 1 33-1 5-59 Clear Laket!...... 37° |—29° | 8-6* 1.08 
Mackavillet ....... 68 5 38-2 31 Shell Beach........ 74 30 | 59-2 | 3-28| Provincetown...... 56 9 35-9 5-58 Clearwater®!..... 42 18.9 | 0.92 
MePherson? ....... 66 7 | | Sugar Ex. Stationt! 78 29 | §§-2 | 2-85 | Randolph .......... 4-55  Collegeville........ 44 | 13-4 0.59 
Manhattanb'....... 68 4 34-2 070  Thibodeaux..... 1.28 | Roberts Dam ...... .....|.. 5-26 Cromwell®!........) 326  |—0.0#)..... 
Manhattane®!..... 62° 4 3t.38 O37 | Wallace............ 80 30 || 56.9 / 4-10| Roxbury..... 55 —2 30.4 4-99 Crookstonaft...... 37 1-2 1.16 
Mankato f!........ 66 4 | 32.6 020  Winnfieldft........ 77 23 «553-4 | 3-84 Royalston *!....... 48 | 24-2) 3-98 || Dassell®!......... 40 89.3 fiveus 
Marion Tf! ....«..... 68 | 3° 6 %45 Maine. 5-22 Dawson®!....... eee 40 14-8 | 1.56 
Marmaton. o.38 Bar Harbor ...... oo} 8 | 26-6 | | 4-27 Farmingtonf'...... 40 —24 12.2) 3.25 
Medicine Lodge t . O42 | 18.7 | 7-45 fo —4 | 32-3/ 499 Fergus Falist!.... 39 —23 7-7 O71 
Minneapolist...... 66 4 35-4 | Calais ............ 46 —12 | 19.4 | 7-73|/ South Dennis! .... 54 | | 9-40 || 1.06 
Monument *®?’...... 66 8 | 35-4 | Cornish 46 | 21.2 | 3-46 Springfield Arm’ 54 —3 | 2.4) 4-04 | Grand Meadowt!.. 49 —19 | 14-3) 1-41 
Morland?.......... 70 35-6 20 East Machiasft...../ 46 —15 | 21.6 | 6-908 Tauntondb.......... —2 30.8 4-98 Granite Falls........49 |—25 10-4 0.92 
Morton? 72 10 | 39-1 Eastonf............ 37 | 14-4 | 4-80/| Tauntonce...........60 —1 | 31-4) 6.72 Hastings'».......... 40 |\—23 | 12.8! 1.16 
Mount Hope®!.... 69 10 | 39.1 Fairfield............ 48 17-4 | 2-36| Tauntond!..........60 —2 6.68  Hutchinson®!..... 30 11-6) 1.10 
Norton?! 66 5 38 Farmingtont...... 46 —10 | 18.0 | 3-39/ Turners Falls...... 48 —12 | 25.2 3-87 LWinnibigoshish* 35 —32 1-2 | 0.72 
Oberlin t..... Fort Kentt........ 40 8.6 | 3-69, Wakefieldf.........50 —9 | 27.6 4.72 Leech Lake®!...... 30 |—40 3-4 
Nathet 66 35-4 Gardiner!..........| 48 |—21 | S09 | ccc 5-22 | Long Prairieft...... 3 —35 5-0 0.80 
72 2 | 37-2 028 Houltont..... 38 —28 | 4-34 Maple Plain........, 39 —20 | 10.5 2.82 
Pauline ......... 69 B | Indian Stream 40 13-7 | 3-02| Wellesley ......... s 28.0 | 4-78 || Marfieldt.......... 35 1.5 1-08 
Phillipsburg t. 66 3 | 2%.6 Lewiston!...... 46 |—21 3 | 4-87 Westboro! 53 —9 | 27-8| 4-59 |, Mazeppa’.......... 40° —i9 13-7 | 3-58 
Pleasant Dale *!... 70 3 37-0 Mattawamkeage... 38 —1 | 15.8 |...-.|W illiamstown !.... 51 —6 | 5-94 Medford*ti..... 467 —204 14.04) 2.90 
64 12 | T. North Bridgeton...| 44 —16 | 19.2 | 2-90) Wiuchendont . .... 4-95 | Milanf'........... 45° —29 10-3 0.62 
me*r!...... FO 10 | 40.4 %34 | Oronot!........... 40 |—22 14-8 | 4-21 | Winchester 4-31 Minnea olisat .... —20 12.0 2-47 
Sedan 69 9 40.4 18 | Petit Menan®!.....) 50 |\—5§ | 27.4 Winthrop ......... 53 — 3 | 28-8 4-25 Minneapolis6!..... 44° —18 | 12-8 |..... 
Sharon rings * 70 12 | 36.7 000 | WestJonesport®!.| 45 —12 | 22.6|..... Worcestera. ...... 53° — 4° | 27-2*/..... 42 —18 13-3 2.82 
Sterling? 6 8 | 40-1 0-05 Maryland. Worcester b........ 54 —4 | 27-0/| 4-65 MinnesotaCityt!.. 44 —16 | 10.9 | 2.13 
66 7 | 35-4 50 | Bachmans Val.*!.. 56 7 | 293 | 1-03 Michigan. Montevideoft...... 45 —I9 | 11-2 0.82 
Wa Keeney *'...... 64 | 35-4 040 Benedict? ......... 67 16 | 39-8 | 2-46! Adrian 63 | 26.5 4-28 | Morris!.......... 41 |—20 9-0 1.40 
Wakefield *'....... 66 6 | 36.7 0-88 | Boette hervilie®! .. 64 10 | 35-2 1-00 Albion!...... coccee! 68 6 .2| 4-59 | New London........ 45 —20 8-2 | 0.96 
Wallace 0-10 | Cambridge .. 64 22 | 41.2 | 4-05| Allegan ............ 60 —2 -2| 3-20 New Richland®!+.., 46 —14 16-6 ..... 
Wallacet**........ 68 20 «44.1 10-05 | Charlotte Hallt. 68 | 23.0/ 4-37 || New Ulm... 44 |—22 | 15-7 
Wamego®*!......... 65 5 0-60 Chestertownf!.... 63 12 | 37-3 | 2-60; Ann Arbor!......... 58 4 | 2.0! 3-43 North Branch®!.... 43 —25 3-6 | I-90 
Washington? ...... 65 0. 38 Cumberland af .... 64 16 | 35-2 | 0-80/ Arbela?....... | || 
Winona ®*......... 62 10 «33.6 Cumberland b....... 67 16 | 40.6 | 0.87/| Ball Mountain..... 56 o | 25-4 4-44 Park Rapidst...... 35 3-6 097 
Yates Center f 0.23 Darlingtonft .......| 61 11 | 35-8 | 2.73| Bear Lake .......... 48 2 | 23-4 | 3-54 Pine River*!....... 37 5-7 0.85 
Kentucky. Easton f ........+++, 62 17 | 38-2 | 2.90/ Bellaire®..... 48 3 | 20.0 1.36, Pokegama Falis!.. 36* —40 1.0 1.04 
67 19 | 44-1 1-30 60 16 | 35-8 | 2-58 Benton Harbor.. 63 5 | 30-4, 2-95 Red Lakef.......... 41% —39% 0-8* 0.23 
Bowling Green*t!. 68 14 37-9 2-79 | Fenby®!..... 64 16 | 34-8 | 2-00 Benzonia .......... 42 7 1) WIRE 315 
Burnside t...... | Great Falls *5......\ 60 10 | 37-2 | 2-63; Berlin®!........... 57 —2 | 24-3) 4-02 | Redwood Falis f... 0. 80 
Canton ®t! ........ 70 18 | 40.6 | Mardela Springs t!. 66 15 | 39-4 | 2-44 BerrienSprings a*! 60 8 | 31-2/| 4-75 Rochester!........, 44 9-8 2-46 
OCarroliton*t!..... 68 17 | 38-0 3-04 Mt. St.MarysColt! 55 6 | 34-0 1.52) Berrien Springs)... 2-30 RollingGreenf!... 41 —17 14-8 1-95 
Catlettsburg *f*... 65 14 | 39-2 1-95 New Market *! .... 60 19 | 34-6 | Birmingham!.,.... 59 o | 2.47 | SaintCharlest!.... so 15-6 I-90 
Earlington'........ 72 18 | 43-0 1-75 | Oakland?!......... 56 6 | 32.4 | Boom cancel 4 21.0/ 5.16 Saint Cloud®! ...... 39 10-6 1-36 
Eddyvilieft ...... 2.90 Solomonsf......... 65 21 41.4 Bronson...... 62 — 3 27-1 | 2-60 Saint Oloff!........| 38 8.3 | 0.45 
Edmonton f........ 65 15 | 34 3-42 || Sunnyside!........ 56 6 | 31-8 | 2.65 Brown City........; 56 © | 23-9/| 3-07 Saint Petert....... 45 15-8 1.33 
Elizabethtown? 67 | gq | 1-68 || Tameytown 1-80 Calumet ........... 38 —1 149) 3-10 Sandy Lake Dam*!.' 33 —38 5-6 2.22 
Eubank ft! ..... 10 36.6 3-11 Upper Marlborot.. 68 | Wed heaves Charlevoix ........ 47 5 | 23-9! 3-35 Sauk Center!...... 3x 6-2 1.20 
Falmouth f 1-99 || Valle 39:5 | 3-34 Cheboygan......... 44 —5§ 18.7 3-23 Starbuck ........... 40 —20 8.2 | 0.77 
Fords Ferr cove 12 | 40.3 t-22 | Woodstock!........ 65 7 | 36-2 2.62 | Climax®!..........| 64 8 | 28.5 3-07 42 —16 15-8 4-08 
Forde Ferry 18 4-99 Massachusetts. Clinton 63 — 4 | 27-§| 3-49, 34 1-20 
Greendale*!....... 67 12 | 36-2 2.55 | Adamsa...... § | 27-8 Crystal Falls ...... 45 -—-13 | 12.0/ 3-29 Willmart!......... 41 | 10-4 | 0.98 
Greensburg 69 18 | 38-2 3-47 | Amherst!.......... 52 —10 27-5 4-74| Fairview .......... 38 4 | 25-7 2-07 Winona!..... 45 —14 | 18.3 | 2-46 
Harrodsburg t!....) 71 12 | 37-8 2.52 | Amherst Ex St'na! 52 —13 | 25-1 | 4.63) Fitchburg.. 58 —2 | 25-8) 4-96 Worthington....... 42' —11' | 17-6!) 3.10 
Hendricks .........!-.. 2.55 | Amherst Ex.St’'nb.| 52 ~—12 25-5 | 4.86) Flint’..... 59 —12" 24.6 | 4.16 Misstssippr. 
Louisa 66 15 | 38.4 2-78 | Andover ............ 52 —10 26.9 | 2.82/ Gaylord.. 47 | 192 6.72 coves 
F cocccsloce 4°78) Grand Rapids! 6 2-7 6-95 Agricult’ral Col’ ge! 71 23 | 48-6 | 3-17 
Mount Sterlingt!.. 63 18 37-2 2.gt | Bedford............ 48 |—12 26.2 | 4-22 Grape 62 2 28.6 2.02 Batesvilleft........ 70 21 46.2 3.09 
Munfordville*t'... 67 18 | 400 19 Beverly Farms.... 51 —6 | 5-23| Grayling......... 48 —4 19-6/ 3-40 Biloxif............ 72 30. «54-8 
Paducah af..... Blue Hill (sum’t).. —6 28.8 | 4.51 | Hanover ........... 59 3 | 29-8 | 3-25 || Briere ............. 72 26 | 
Paducah bt!........ 78 13 | 41-0 2.08 | Blue Hill( 3 —8  27-5| 5.01 HarborSprings!... 44 —1 22.8 5-61 Brookhaven f .. 73 20 | 47-5 | 6-35 
Pellvillet.......... 68 12 | 38-8 2.19 Boston....... HOPFISON 49 6 | | 3 || 72 26 | 50.4 
Princetont ........| 69 12 38-1 2-65 | Cambridgea....... 55 —6 | 28.6 4.79/ Harrisville!....... 50 t | | 4-at | Columbus 4009 
Russellville t'..... 7 14 2-91 || Cambridged........| 53 —2 | 29-4 | Hart §2 | 20-8 | 3-60 || Corinth 
Sandy Hookt......| 67 16 2.52 || Chestnut Hill.......54 —7 | 29-2 4-91 Hastings........... 58 2 27-2)| 2-89 Crystal Springs 23 | 51-6 | 6.82 
Shelby City *! ...... 67 16 | 38.2 2-7 Clinton ...... | «| $5 5  26.2| 2.95 Duck Hil 23 | 48-4 | 3.18 
Shelbyville t!......, 12 | 37-3 2 | Concord af...... 5S | 25-6 | 4-36 Highland Station . 73 23 | §0-6| 6.11 
South Fork 33.8 3-13 || Dudley! ........... 3 | 27-1 | 3-07) | Howell ...... 59 | 24-4/| 3-34 Enterpriset........75 | 19 | 48-5 | 6-48 
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Meteorological record of voluntary observers, &e. Contioued. Meteorological record of voluntary observers, &c.—Continued. 
| Temperature. Temperature. Temperature. Temperature. 
| (Fahrenheit. ) (Fahrenheit.) ( Fahrenheit. ) ) £ 
z-| 2 Stations. ww z-| > Stations. = Stations, 
= = | = = = a | = | & 
Mississippi—Cont'd. ° Ins. Missouri—Cont'd, o Nevada—Cont’d, ° New Jersey—Cont'd.| ° ° o | mes. 
74 26 54-7 6-52 Stelladat .........-|67 —1 38-4 0-22 | 63 10 | 37-3 0-24 Rancocas*.........| 62 IQ 3°17 
French Campst.... 71 19 45-8 4-36 Unionville!........ 63 —7 26.2 0.63 Cranes Ranch . 37 Readington 58 20 | 
Greenville dT ...... 09 2B | | || 0.23 Downeyville . 68 10 | 42-0 River Vale!..... 60 7 | 3-86 
Hattiesburgt...... 738 26 «54-9 3-51 Vermont 68 6 35:5 31 Edgewood......... 57 5 | 32-8 Salem...... 65 13 | | 3-35 
70 BS | 47-6 | 2080 || 55 | 30.2 0.90 Somerville........., 65 | 33-4 | 3-24 
Jacksont ....... coe} 75 24 | 51-8 3-28 Virgil C ity. 0.35| Elko (near)........| 52 —3 | 31-3 070 South 60 10 | 33-0 | 3-47 
Kosciusko t....... 74 21 4-2 | 3-40 || Warrenebarg ..... 0.13) Ely 4 | 29-9 1-06 60 7 | 32-0 | 4.66 
Lake Tt .....-. §-14 Warrenton........+| 67 3 34-0 1-54 Empire Ranch.. —I5 099 Toms iver..... 68 6 | 36-7 | 3-89 
Lestown f 73 | 58-6) DOD 0.60, Trenton...... 62 14 | 36.0 | 3-50 
Louisvillet........ 75 18 | 48.4 5-13 Montana. Fenelon*® ......... 62 © | 34-6 0.35 Vineland........... Il | 36:5 | 3-65 
MoCombf.........- 76° 27° | §3-0° §.§5 Boulderf.......... 48 I 2.6 0-45 53 8 | 27-6 0.45 Whiting...........| 70 8 | 38-4 | 3-33 
Macon 73 20 48-6 5-78 Choteaut........... 56 —1§ 30-0 1.00 Golconda®!.,...... 60 15 | 36-2 035 Woodbine .........) 64 5 | 37-0 | 2.19 
3-15 Cokedale*?..... 43 27-8 4-09; Gold Hill ..........! 70 | 42-8 0.85 New Mexico, 
Palo Altof!....... 72 22 46.2 4-20 Deer Lodge City 48 7.4 0-85 §2 \—6 | 24.4 1-or | Albertf............| 6 15 | 42-0 | 0.01 
Pontotoc y!......... 70 25 46.0 3-93 Elk ParkT?.......... 45 —27 21-7 0.03 Hawthornea®®,.... 64 22 | 38.2) T. Albuquerque 60 11 | 36-1 | O.oT 
Port Gibsonft ...... 79 20 50-1 §-52 Fort Custer t. 52 —8 31-0 0.20 Hawthorne b....... 69 16 380 T. Chama 64 —12 | 35-6 | 1.60 
Stonington*!....... 76 28 §3-9 Fort Keogh ....... 48 —2r 19-4 0.82' HotSprings*!..... 63 15 | 33-5) T. Coolidget.......... 55 10 | 37-2 | 0.10 
Topton 72 26 47-9 4-55 Fort Logan........ —5 | 28-3 0.37 Humboldt*®....... 50 13 | 31-6 0.20 Deming*?®.......... 83 18 §3-4 | 0.10 
University T*...... 72 27 «48-0 «41.40 «©Fort Missoula..... 52 5 27-8 3-32 Lewers Ranch..... 61 16 | 37-8 1.91 East Las V egas t.. 62 3 | 30-8 | 0.31 
Vaidenf! .......... 77 19 «47-0 4-66 Glasgowf....... 46 | 14-2 | Lovelock *® ........ 69 15 | 31-9 0.00 Estalina Springs 59 6 | 33-6 | 0.06 
Water Valley*!.... 74 25 46-3 1-69 Glendivet......... 45 —22 18.8 0.70 Mill City®!....... - 62 10 | 36.5 |..... | Fort Bayard .....,.| 7! 13 | 42.2/ T. 
Waynesboroat.... 70 22 48.4 3-15 Great Falisf....... 54 —I2 29-2 0.38 Monitors Ranch... 59° — 31-7* 0.55 FortStantonf..... 68 It | 39-2 | O15 
Yazoo City f........| 77 22 | §2-2 | 4-19 | Hoganf 53 —14 31-3 0.50 Palisade *!,........; 56 8 | 32-7 0.95 Fort Wingate..... | 82 | 38-6 | 015 
Missourt. Martinsdale7y!..... 49 —9 28.5 0.90 Palmetto ........ -- 63 —7 | 33-4 1-65 | Gallinas Springt...| 72 I 39-6 | 0.50 
0.92 Mingusville....... 59 —33 | 20.2) T. | 50 15 | 30:5 | 0-65 Halls Peakf.......| 63 |—17 | 33-6 | 0-38 
Appleton City t.. 69 6 37-4 0.60 Musselshell!» .....56 —5 30-3 0.78 RenoState Univ'ty. 60 13 | 36-1 | 0.32, La Luzft...... 68 22 40-4 (0. 26 
Powder Riverft..... 47 —2! 23-0 0-95 Saint Clair ........ - 66 34-8 o.08 Las Crucest..... 77 9 | 42-7 | 0.02 
Arthur ®? 6 32-4 025 VirginiaCityT..... 44 4 27-6 South Campf...... 54 13 | 34-1 0-19 | Los Lunasf........! 53 17 | 35:2 | 0-00 
Bethany .......... - 63 —3 27-7 | 1-06 Nebraska. 50 | 24-4 2.33 | 49 20-8 0.45 
Big Piney........ 60 21-7 0.56/| Sunnyside .........|70 —10 | 35.8 1.80  Oliof..... 10 | 34.4} T 
Birch Tree......... 6S 12 39:0 1-74 Arborville*!....... S54 I 309 0-97| Tecoma*®...... 10 | 27-8 0.50 | Socorrof.... | 3904) T 
Bluffton*!...... eee} 70 6 | 35-8 0.76 Ashlandf!....... 6r 4 | 26.3 0.65) Toano®!........... 54 10 29-5 o.f0 | Taost.... | 29-0 0.17 
|| 62° — 4° 25-7° 0-95/ Tybo..... 4 | 35-6 1.36 New York 
Brunswick . ....... 66 o | 33-8 | 3-85 | Hassett ®!.......... 55 | 24-2 | 1.30! Verdi ®®............ 60 12 | 36-0 1.47 | Addison!...... 59 3 | 29-2 | 1.88 
Cape Girardean Tf... 1-01 Beatricet..... 63 I 32-2 1.34 VirginiaCity....... 60 20 «38-9 Alfred Center......|) 54 5 | 25-4 3-13 
Carrolltont........ 66 4 34-6 0.36 Beaver City.........66 —1 | 32:9 0.52, Wabuska........... 64 4 | 35-3 0-12 | Angelicat!...... 527 | 27-0 3-53 
Conception ........ 60 o | 27-5 0.72 Bratton®!.......... 63 30:5 0-47 Wadsworth®*...... 80 8 | 35-2 030 Arcade!,,.........| 56 4 | 25-5 3-82 
Darksvillet ....... 68 4 36-4 Burwell®!......... 45 —2 23.0 0.22) Wells*®......... 46 © | 27-5 | 0.45 
0.65 Callawayf ......... 63 —6 | 27.6 079 W innemucca*®.... 56 12. 33-5 0-67. Baldwinaville!....| 59 o | 26.8 | 4.40 
East Lynne **......)..... 4 | 344 02g Columbusf........ 47 § | 23-1 1.36 New Hampshire. Binghamton ft!....| 58 —2 | 28-5 2-971 
2 40.2 0.97 Cornlea. 1.58 | Alstead *4,...... 45 | 20-0 | 3.31 4-08 
Eight Mile*!...... 66 4 | 36-2 ‘reightont?. 52 | 22.8 | 1.65) Belmont 3-92 Boonville......... 6.07 
Eldon*!........ coe] 4 | B.0 | || Creb® 62 —2 28.9 0.47) Berlin ............. 48 —24 15-2 |..... | Bovine 6.35 
8 | 34-8 | 0.20  Culbertsomb 0.20 Berlin Mills .......| 49 |—26 16.3 4-10 Brentwood!4,,,...| 60 7 | 33-5 | 4-50 
Fairport 0-95 Curtis ®5........... 62 6 | 34-2 0.25|' Bethlehem........ 49 |\—20 | 17-6 3.43. Brookfield!........) 54 —10 | 25-3 §-29 
Farmersville ee 1617 David City*t?..... 52 | 24.1 1.05 Brookline*!....... 54 | 25-7 3-55 Central Park,N.Y..) 59 13, | | 3-08 
Fayette ..........+. 71 1 34-8 | 0.64  Ericson*T!........ 56 —10 25.0 0.50 Concorda........+. 45 | 19-3 | 4-03 | Cherry Creek 6629 
Fox Creek ®!...... 70 | Good | | sce 5st —8 | 22-8 3-15 Cooperstownt!....)55 —4 | 24-8 | 4.02 
0.86 Fairbury ®*5........ 63 7 35-6 o.go Durham........... 46 —10 | 22-2 2.85 De Kalb Junction..|.....|......).. OF 
Gallatin*!......... 64 —2 32-8 1-84 Fort Robinson..... 62 —5§ 30-4 1-05 East Canterbury... 45 —14 | 18-8 3.91 | 3-05 
16 | 40-6 2.61 Fort Sidney ........60 —2 29-2 0-65) Grafton!...... SE | 19-0 | 3-06 | Deposit...... 2060 
Glasgow! .. 68 2 | 35-0, 0.30 Franklinf.......... 64 5 32-5 0-75 Hanovera!......... 48 —24 19.0! 3-59 EdenCenter.......) 51 —4 | 24-9 | 6.85 
ille* 12 | 37-23 | 237 || Genevaft ........ ooo} 64 4 | | 8-02 | Keene... GD | 28.3 | || 1.47 
cc 28.8 | 0-60 48 —5 25.8 2.04) Lakeport...... 415 || Factoryville ° 62 —2 | 28.8 | 3.18 
Grove Dale........ 76 —5 | 39-5 1-36 GeringTt!.......... 63° — 6° 31-3° 1-33 Lancaster.........., 47 |—20 | 17-8 | 3-70 | Fleming!.........+| 58 4 | 27:4] 1.36 
WEF 1.27 Glenwood**....... 50 —4 20:8 0.94 Liltleton®!........ 42 —23 16.0 3.84 Fort Niagarat..... 59 13 30-4 | 3-05 
Harrisonvillet..... 68 4 334/029 Haigler®!.......... 42 10 624-6 | 48 —9 | 24-4 4-87. Friendship!....... 58 —2 | 27-8! 3-5! 
68 2 36.4 077 £xHartingtonf....... 48 —13 19-2 2.35 NorthConway..... 51 —23 19-6 3-77. Gloversville!......| 50 —20 21.7 | 4-11 
Hermann 1-02 Harvard®!....... os} 87 2 28-3 0.98) Peterboro ......... 46 —10 | 21-8 5.73 Hess Roed Station!) 58 9 | 28.6 | 4.12 
Houston .........-- 65 o 39-20-51 Hay Springst...... 59 —4 27-4 1-16 Plymouth!......... 49 —10 17-5 4.02 Honeymead Brook! 55 3 | 27-9 | 3-83 
Ironton*!.,.......- 69 | 37-7 | 1-02 2 32-3 0-42/Sanborntonf....... 49 —13 20.8 3.03  Humphreyf'...... 53 8 | 27-6 | 5-74 
Jefferson City T.... 69 6 | 36-2 047 4 | 28.5 o-g1 Stratford............ 46 | 16.3 3-04 | 62 | 27-9 | 2-03 
Kidder...... 65 0-70 scene 62 6 31-8 0-20 Wiers 3-98 Jamestown **®...... 56 7 | GOB 
& 9 39-8 0.46 Indianola®........ 65 7 33-2 0.30 Weat Milan........ 54 17-0 | 3-05 | Kings 4+ 52 
O31 Kennedy *f!....... 55 —5 29-4 0-73 Wolfboro........ 3-95 Lebanon 53 —9 | 251 | 4-09 
La Plata ®!......... 64 o | Kimballf.......... 3 | 32-6 0.85 New Jersey. DOF 3 | 25-5 | 6-43 
Lebanon ..........- 76 4 38-4 1-25 Lexingtont........ 75 4 | 34-0 | 2-32] Allaire ......... 66 | Lockport 55 5 | 25-7 | 4-77 
Lexington f...... 69 2 | 36-1 015 Lincoln!......... 62 o 29.8 o.54 Asbury Park....... 64 11 | 36-6 | 2-67 | Lowville...........| 57. | 20.8 | 5.81 
Liberty 67 5 347/079 Lynch®*!...... 55 | 20-9 0.72/| 4 11 | 36.0 | 3-35  Lyons!...... 62 4 | 28-5 | 2.60 
Linn Creek......... 75 o | 36.8 080 Madrid*f5.........| 59 | 31-5 | 058 13 34-6 | 3-35 Madison Barracks $2 \—14 | 22.1 | 3-52 
Louisiana 0.13 Marquette*........| 52 3 1-13) Belvidere........ 58 5 | 30-6/| 3-01 48 —14 | 15-2 | 
McCune*®! ......... 68 —2 32-2) 0-33 Minden‘ 56 29-7. 1.60 Beverly t!.......... 62 12 | 33-6 | 3-19 Middletown .......) 58 5 | 29-3 | 3-03 
Marceline....... OF Mullen *t!.........) 58 25.2 0.62) Billingsport*!..... 62 18 | 34-7 | 3-62 Minnewaska!...... 54 4 | 26.9 | 2-80 
Marshallt'........ 69 o 33-8 0-25 Nesbitf..... 59 4 | 28-6 | 0.46! Blairstown........| 57 8 | 31-9 | 1-67 | Mount Morris......| 64 — 3 | 27-2 | 2-09 
Mine La Motte ft... 67 6 | 38-41-00 Norfolkft..........,48 —10 | 22-7 1.71 Boonton .........-. 8) | 33-0)| 3-80 || Newark Valley 
Mount Vernon..... 70 14 45-5 050 North Loup*f!....| 60 2 28.0 1-17 Bridgetona.. I9 | 3:73  NewLisbon........| 57 |— 8 | 24-9 | 2.38 
Neosho ....... 4 | 40.0 1-65 O’Neill®!........ 60 | 22.6 | 0.65' Camden ..... 14 | 34-2 3-47. North Hammondf! 50 —10 | 22.6! 3-53 
New Boston...... 64 2 | 90-8) T. | Cape MayC. 67 12 | 40-4 | | Number Fourt....| 47, —20 19-5 | 5-92 
New Hartford*!... 70 —4 34-0 0-53 50 o | 26.4 1-10 Charlotteburg .....| 61 8 | 31-8 | 4.18 Ogdensburgt!.....! 52 |—15 | 17-0 | 4-30 
New Haven *!....... 69 7 | 37-4 1-15 1-00 Chester..... 5 | 3t-2 | 4-02 || Oxford 55 3 | 26-2 | 3-28 
New Madrid........ 67 16 42-6) 2.17. Ravenna!.......... 62 —2 28-4 1-39 62 6 | 32-2 | 3-59 Palermof!.........| 58 |—6 | 23.6 | 3-22 
New Palestine G80 || BOG Clee 0-88 Egg Harbor City!.. 66 8 | 36-2 | 2.89 Perry City!........ 58 | 25-8 | 1.87 
Oakfield ..... scone] & 2 | 36.0 1.03 Santee Agencyft..... 52 —11 19-4 1-05 Elizabetht!....... 62 10 | 35-4 | 3-82 Pine City . 
Oak Ridge 14 | 382) 1-71 Seward 55 2 305 0.70) Franklin Furnace... 3°37 Plattsburg B’ks 65 |—18 | 19.2 | 3-92 
@& 8 40.7 1.66 Springview...... 55 —I2 24-2 0.72 Franklinville...... 64 7 | 35-8 | 3-42 | Port Jervis ........| 56 2 28.6 3°92 
Oregon @ 65 o 31-8 0.87 Stanton®!....... 49 | 22.4 Freehold!......... 65 35:8 3-23 Potsdam!..........| 45" | 15-8 | 4.89 
Oregon bf! ........) 63 2 | 31-7 0.95 State Farm!........ 65 — 1! 29-2 0-04 Friesburg .... 3-11 Poughkeepsie.....| 59 1 29-1 | 3-49 
Oto...... GZS || 10 | 35-0 O51 Gillette............, 61 7 | 32-0 | 3-72 | 49 | 23-6 | 
| Sutton! ...... 60 — 4 | 28.9 | 0.46) Hanover ...........; 60 10 | 33-6 | 3-46 Romulus ..........| 61 3 | 28-3 | 1-89 
66 4 | 39-2/ 1-92 Syracuse ®!........ 61 29. o.40 Highland Parkf....| 61 9 33-2) 3-12 Rondoutf..........| 55 2 | 28.1 | 3-20 
Phillipsbarg *t'... 68 6  37-6\ 0.50 Table Rock*Tt!.... 64 —2 38 0.79 Hightstown!....... 60 18 | 35-3 | 3-94 | Saranac Lake ......| 474 | 314 | 16.74) 4.27 
Pickering *3.......!.. 2 | 28.6) 1.20) Wallace®!...... 66 8 29-8 005 Imlaystown........ 63 18 | 36.0 4-04 | Setaukett!........| 61 14 | 35-2 | 3-43 
Platte River*?....., 64 6 31-4 0.59 Weeping Water SB — 5 | 253 3°54 | South Canisteo*...) 58 — 2 | 27-7 | 2-91 
coves) 67 —4 35-7 1-18 West Point*ft*.... 52 —9 25-6 1-40 Millville..........| 68 7 | 37-6 | 3-08 South Kortrightf...55 —1 | 26-0 
Princeton®!..... .. 64 —2 32-1 1.27 Whitman®!........ 52 2 24.2 0-80 Moorestown!...... 64 13 | 34-0 | 3 Stillwater!.........| 57 —-1§ | 22-8 | 4.43 
Round Springs. 28.4 Newark bf 1!........ 61 12 | 34-0 | 3-27 Varyeburg .........| —4 | 26.4 | 3-91 
Saint Charles b..... 68 2 35:8 089 Nevada, New Brunswicka.. 62 Io 34-0 | 3-13. | Wappingers Pails... 58 3 | 29-5 | 4-05 
Saint Joseph OFS || AUSEIM 12 32-7 059 New Brunswick b.. 61 12 34-6 3-29 Warwick.......... 
Saint Louisa ...... 68 3. 36-0 1.29 Battle Mountain*!. 65 38-7 | 0-10 58 5 | 20-9 2-86 | Wed 61 | 3 | 25-6] 1-91 
Sarcexie®!......... 70 12 | 42-4 1.11 | Belleville*?....... 72 34-8 | 0-24 Ocean City. 60 19 | 38-3 | 2-93 || West 3°46 
Sedalia ............, 68 2 | 35-2 | 087 || Belmont ...........| 54 1-05 Oceanic ..... 16 | 38-4 | 3-38 || West Pointf.......| 60 11 | 32-6 | 2-66 
Shelbina...... 0 30 | 58 8 31-2 0.30 Paterson .......... 62 12 | 35-4 | 4-51 || Willets Point....../ 61 | 13 | 34-1 | 3-31 
34-2 1-62 | Candelaria........., 69 16 | 40.4 | 0.23! 3°55 North Carolina. 
Steffenville 1-66 | Carlin®® 54 1 | 26-1 ' 1-00 Perth Amboy >. OF 12 | 32-0/ 1.77 Ashevillef.........| 68 | 13 | 


| 
| 
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Meteorological ind of voluntary sinaieens Sentetinadt Meteorological record of voluntary observers, &c.—Continued. 
| Temperature. . Temperature. |. Temperature. | Temperature. 
Stati ( Fahrenheit. ) Stati | (Fahrenheit.) ) s (Fahrenheit. ) s 
= = = a |= = = > ee. = | & = = = | Ga 
N. Carolina—Cont'd ° ° Ins. Ohio—Cont’d. ° ° Ins. Oregon—Cont'd. ° ° ° Ins. Pennsylvania—Con.| ° o Ins. 
Auburn 70 | 66-7 | || 67 2 2.0) 2.25 Gardiner...... 35 46.6 = 57 — 4 | 27-1 | 6-07 
Bailey*!........ 70 20 «643-5 1-29 Hillhouse.......... 63 7 301 3-70 Grants Passaf...... 62 23 
Bake revillet.....-. 70 Hillsboro.......... it 35-8 2-54 Grants Pass b**.... 59 300s 4.8 Somerset! ....... -| 58 4 32 9 | 1-75 
Blowing RockT ....| 60 12 37-2 62 2 29-6 | 3-57 Happy Valley...... 58 12 34-2 0-65 South Eaton ....... 59 6 | 31-0 | 2.40 
Bryson City ...... || 68 32-4 1-75 Hood River (near). 52 28 +6.86 State College!......| 60 It | 31-9 2.26 
Chapel Hillf.......| 72 19 43-4 «3-48» 06 8 31-8 2.22 Jacksonville....... 60 20: | 37-9 | 2-35 || Stoyestown 4-71 
6s 44-5 «2.50 ......... 64 7 32-6 2.28 Josepht........... 50 6 2.6 0.54) Swarthmore .......) 59 14 36-4 | 3-17 
Currituck Inlet ......... .... |) 62 4 313 3-09 Junction C ity**. 30 «447-5 | 1-90 Uniontown ..... eos O1 1S | 37-2 
Experiment’! Farm 72° 23 45-4 4-01 Levering .......... 63 I  jo.4 2.52 Lafayette **........ 62 22 | | 6 SB || Warrent..... 
Falkland *!........ 72 25 48.5 3-00 Logan!....... 67 10 355 2-70: La Grande f........ 53 18 | 38.1 1-78 Wellsboro*ti....., 60 -- 3 28.3 4-21 
3-44 Lordstown!........ 62 4 30-9 | 3-24 Lakeview?t.........| 50 4 29-9| 1-65 West Chester...... 62 13 | 35-0 | 3-16 
Flat Rock.......... 66 | | || LOW)... 67 15 36-4 | 2.04 Langlois ........... 63 48-8 9-90 West 3°31 
3:50 MecConnelsville'... 6 34-5 2-73 Lone Rock......... 58 35-6 1-50 Westtown. 6re 114 | 33-24 3-07 
Hendersont!...... 72 42-6 4-18 Manchester........| 62 18 35-8 MeMinnvilleaft.... 59 26 «8642.8 5-34 Wilkesbarre . 58 9 | 31-6! 4-07 
Highlands! ........ 59 12 | 36.6 | 3-16 || Manefleld 3-44 MeMinnvilleb**... 60 | 42-4 | || York 63 3 | 3-0! 2.22 
Horse Covet'...... 62 13 41-3 3-47 Mariettaat..... 2-972) Merlin 62 3° | 42-9 | 4-12 Rhode Island. 
62 19 6 39-9 65 38-1 | 2-11 Monmouth **......) 62 290s 44-6 | 3-82_~—sC Brristol!..... 55 2 | 32-0| 5-17 
ccc § 46, Marion!...... 65 5 304 2.19 Mount Angelf!..... 56 20 44.1 | 4-68 Kingstond!........ 58 © | 30-2/ 5.52 
3-32 Milfordton...... 63 4 30-4 2.58 Newbridge......... 55 18 38.2 1-03 || Lonsdale ........../-- 4°73 
Littleton? ........+ 74 20 «42.8 | 3-62 || Milligun ........... 60 5 34-4. 2.18 Newport 60 35 | 47-1 | 8.80 || Newport........... 52 | cece 
Louisburgt'...... 70 tg | 42-8 | || .... 2.84 Oregon City......... 58 29 «46.1 ~Pawtue 59 3 | 31-5 | 4-81 
Lynn®t2e ......... leceses 38.6 1-71 Montpelier!..... 62 —2 27-8 4-38 Pendleton ...... +++ 60 23 40.6 Providence a....... 60 2 | 32-3) 5-42 
17 39-8 1-74 Mountville.........| 6 10 30-4 2-53 Portland ®*......... 58 29 «44-0 §-22 Providencec....... 62 — 1 30-5 | §.26 
72 22 460.9 §25 Napoleon!......... 63 9 29-4 2-82 Riddles **..........| 58 30 41-8 | 2-05 South Carolina. 
Mocksville?y....... 67 20 «45-4 079 Nelsonville sence OF 12 40-8 2.06 Roseburg**........ 64 3I 48.6 | 3-94 || Aiken!............. 69 26 «50.9 | 4-59 
Morganton*?t!..... 70 17 4t-9 1.60 New Alexandria!.. 60 33-0 58 Salema®?.......... 58 | 453 | 4-70 || 1.82 
Mount Airyf ...... 68¢ 13% 39-0° New Berlin..... OF 2 30-2 | 3-49 Salem bt........... 60 25 44-0 4-18 Blacksburg......... 1.48 
Mount Pleasant'!... 70 44 New Comerstown!'. 63 33-0 | 3-39 Sheridan®®........ 57 34 44-1 §-03 | Blenheim *?............ 23 43-2 
Murphy f...... 2.91 New Holland ...... 65 8 33-8 | 2.35 Silverton**........) 56 26 | 42-6 | $20 || Camden 3°63 
Newbernt . 70 24 46-4 4-53 New Paris!........ 63 32-2 2.03 59 26 | 38.7 2-75 
Ridge 21 41-7 1-60 North Lewisburg!.| 64 | 32-7 | 3-00/| Sparta 49 10 | 32.1 2-58 | Cherawat......... 70 20 47-6 | 3-42 
67 17 41-4 3-40 North Royalton.... 62 o 628.6 | 3-14 Springbrook ....... | 43-0 | § OB || Cherawb? & OD 
Raleigh *f!........ 7o° 23° 44-84 4-35 Northwood!....... 7° 8 32-2 1.70 Springfield**...... 590 24 «4941-2 §-10 Clemson ‘ollege 1.63 
Rockingham f...... 73 20 | «4-61 Oberlin'............ 04 4 jo-8 1.03 The Dallesf...... 02 26 41-6| 1-77. Connors®!......... 70 25 7-8 4-08 
Roxboro f ........-- 67 18 6643-4 355 O. 8. University! .. 69 10 | 33-3 | 2-43 | Toledo 99 | Gog | HES || 3°56 
Salisbury a! ....... 64 2 1-96 Pataskala.......... % 6 59 14 33-1 0-34 Cross Hill®!.......) 69 23 48.5 1-91 
Sahebarg 1-77 | Plattsburg......... 63 9 1-93 Vernonia®!........ §7 24 42-2 8-00 Darlington*!...... 7 20 | | 
68 14 | 41.0 1-30 | Pomeroy........... 67 10) 36-4 | 1.17| West Fork 60 33 | 44°S | 3-74 || 
Shelby ft 18 41-4 1-55 Portsmouth af.... 2-05 | Weston 55 20 «39-9 1-75 “Flint Hill? ........ 72 20 | 46-2) 2.33 
cool 23. «49-4 «44-64 Portsmouth b!.....) 72 18 38-2 2.05) Williams .......... 60 22 | 90-6 | §-§2 || Gaffney 
Smithfield ......... 75 2 44-6 | 4-35 Ridge.............- 63 12 32-7 | 2-01 Pennsylvama. Georgetown f...... 76 3t | 53-8! 4-67 
Soapstone M’ tt. 69 9 42-7 2-74 Ridg’v’leCorners.. 65 —2 29-2 3-24 Altoona....... 63 | | || 1-99 
Southern P ines t. -| 75 23 45-9 | §-8 Ripley ........ OS 15 36-8 | 099 Aqueduct®!........ 68 12 33-4 2-25 Hollands Storet... 71° 17% 45-84% 1.31 
70 39 | 402 | 4-20 || Rittman 62 29-8 | 2-38| Beaver Damf...... ..... 2-78 Little Mountain*! 76 25 51-3 2-49 
W: ashington 76 26 «649-4 5-88 Rush Creek..... 1.60 Blooming Grove *!. 55 10 Longshoret....... 70 23 | 48-2, 2-51 
Weldon? 73 18 44-0 § 41 2-91 Bloomsburg ..... 539 gt-8 MeCormickTt!...... 68 25 | 47-6 2.52 
Willeyton . 76 20» 45-0 | +~Shenandoah........ 64 3 30-7 | 2-02) Blue Knob......... 53 | | || Martins 4-26 
North Dakota. MERCH | VINE 3-38 || Mount Carmel f....)..... 169% 
37 —34 5-8 | O35 || Springboro Browers 3°13 || 4°33 
Fort Yates 45 —29 12-0 Spring Valley...... 68 6 32-5 | 15 31-9 1-60 Pinopolis®!........ 70 28 49-9 | 4-28 
Grand Forkst!..... 47) —23 O89 Stoutsville .... .... 2018 Chambersburg.....) 59 18 Port Royalt....... 7 32 | 53-0 3-22 
Ohio. Sylvania 64 | 214 | Clarion 4-78 Saint Stephenst ...)..... 3°77 
63 9 | 30-8) 2.75 | Thurman .......... 67 12 38-2 | 2-80 Coatesville! .......| 62 7 32-3 3-68 Santuck®!......... 68 22 46.8) 1-41 
62 7 | 34-4 | 2-90 || Tifin 63 | 2-51 «++. 2-98 Simpsonvillet..... 71 23 | 47-6 | 1-77 
ATCANUM 2:05 || Uppe r Sandusky !. 62 9 32-0 1-61 Coope rsburg!...... 61 11 32-2 | 2-64 | Society Hillt.......| 75 23 | 47-8 | 3-56 
Ashland!.... ...... 62 9 3-0 2-52 Vanceburg...... 66 15 37-8 | 2-84 Davisisland Damf.................. 2-88 Statesburgt!...... 74 27. «49-6 | 3-81 
668 128 35-66 2.48 Van Wert..........| 5 | 30-2 2.09 Doylestown........|-. 2-33 Tatum 23 | 42-9) 3-66 
61 —4 | 27-6 3-76 Vermillion ........ 04 4 | 30-8 | 2.05! Drifton 69 4 | jo.2/ 1-93 || Tillers Ferryat ............ 4-12 
Bangorvilie'... 64 2 30-2 | 2.77 || Vickery 66 3 | 30-5 | 2-93 Du Bois t . 3-47 Timmonsville*ft!* 70 “4 
|| ccc ove 2-32 Dyberry ti. SJ 7 | 25-9 | 3-32 || Trenton®! .........| 70 25 48-9 | 2.98 
63 2 28.1 | 3-37. Warren....... 5 31-2) 3-11 East Mauch Chunk. 65 9 | 30-6/| 2-84 Trial 79 25 54-3)! 2-92 
Benton Ridge ...... 30-8 2.46 Wauseon!......... 6 —5 28.2 4-69 Easton!............ 70 6 | 30.4] 3-24 || Wateree 3-47 
Bethany 65 13. | 33-0 | 2-67 | Waverly!.......... 68 12 36.2 1-95 Edinboro®!......... 56 | |. cece Waste 20 | 47-2)| 1-48 
Big Prairie........ 64 4 31-0 2-53 Waynesville.......)--- 2-88 Emporium.........57 —1 30-8 | 4-07. Yorkville........ oo| 78 24 | «47-8 | 1-71 
peer 2-19 F’ksof Neshami'y’*..... .. 34-1 | 2-97 South Dakota. 
61 31-4) 3-78 Westerville!....... 67 33-5 | 3-35 | 2-99 || ADerdeent.........,60 —2 16.4 | 1-40 
Bladensburg ....... 64 o | 4-08 Weymouth...... 04 © | 25-9 | 2-80/ Freeport f 3-67. Alexandriaf....... 60 —I5 16.6 1.00 
Bloomingburg!.... 66 13 33-4 | 2-64 Wheelerft?... 30.6 | §-35 Gettysburg . 1.77 || Ashcroft 57 | 23-3 0-84 
Bloomington 3-11 Woostera! 62 6 30.8 | 1.50 61 14 | 31-6 3-23 Bear Valley —4 0.63 
Rowling Green!....| 66 — 2 28.2 | 3-26, Wooster bf Grampian *!........ 56 6 29-4 4-10 14.8 0.70 
Bucyrus!.......... 66 2 | 31-1 2-90 Youngstown!.,....| 60 4 30-9 | 1-BO 2637 47 —30 | 0.58 
Caledonia || Zamesville 20687 | 57 7 | 3t-9 | 3-07 | Brookingst!......./ 47 —21 13-1 | 0.27 
Cambridge ......... 63 9 Bet 3-32 Oklahoma Ter. Hollidaysburg'.... 65 6 34-4 2.32 Castlewood?t.......; 46 —28 9-5 | 0-86 
Canal Dover! ...... 68 3t-4 | 2-23 || Anadarkof.........| 78 13 45-3 1-52 Honesdale!........ 55 —1 27-6 | 4-08 54 — 29-4 0-58 
Canton! !...........| 62 | 322 273 || Burnett? .......2- 73 12 45-2 1-77 Huntingdonf...... 66 10 «633-4 | 2-46) Smet f........... 50 —20 13-0 | 1.20 
Cardington ........ 60) 3 2-15 Fort Renof..... 72 43-2 1-46 Johnstownt....... 62 9 | %-0| 3-58 || Pamlktone .... 0.42 
Carrollton 63 5 | 33-4 | 3-13 | Fort Sill..... 74 15 44-2 2-77 Kennett Square ... 68 9 35-6/| 329 Flandreaut.........47 —2! 12-8 | 1.36 
Celina! ...... It | 35-7 2-05 Fort Supply ....... 67 13 | 37-7. Kilmer®!........... 65 | 1-67.  Forestburgt....... 59 15-4 | 1-57 
Cherry Fork .......| 9 355/150 Keokuk Falls t. 68 7 45-2 0.80 Lancasters........ 68 7 31.1 | 1.70 | Port Meade......... 54 | 27-9/| 1-68 
69 27-0 0-99 Mangum?..........| 80 BB | | | 3-05 Fort Sully .........| 54 —13 21-2 | 0-55 
cove 68° 43-8°| 0.95 Lebanon ..........- 61 2 31-6 Frankfortt..........49 —29 10-7 | 1.20 
Clarksville! ..... 64 34-3 2-87 Winnviewf . 70 12 44-2 1.80 Le 53 6 27-2 | 2-70 |) 43 | 10-8) I-00 
Cleveland !.........| 9 32-6 | 3-00 Uregon. Lewisburg)........ 75 11 BOB Greenwoodf!...... 55 —9 22.4 | 0-64 
Coalton .. 97 10 36.4 | «1-92 | 31 43-4 4-46 Lock Havent!..... 60 il 32-0 | 2-14 Hotch —16 18-9 0.50 
Colebrook... 3°59 | Albanyd ©8.........) 60 32 | 45-9 | S15 Lock No. || 50 13-4 | 0-90 
Daytona!..... 14 35-6 | 2-17 Arlingtonf.........| 60 25 41-2) 0-48 Lycippus®!........) 57 Ir 35-2 | 3-51 Kimball f..........| —16 17-8 1-00 
Dayton Ashlanda*® . 20 | 3-15 4-46 | Millbank? .........| 48 —20 11-8 0.95 
OF 15 35-6 1-94 Ashiandd.......... 58 23 «38-2 3-56 Newcastlef!....... 62 4 32-8 | 2-24 | Northville®!........49 —23 11.8 0653 
Dupont!..........- 64 8 | 32-4 | 2-27 Aurora®® ..........| 62 34 | 47-8 | | Ol) Clty 4:63 || I | 26.0 | 2.30 
Elleworth .........| 60 8 309/291 AuUurora(near) ..... 57 | 43-3 | | 3-07 | Parkerf............ 49 —I5 | 16.4) 1-45 
64 7 | 31-7 2-57 Bandon...... 33 47-6 (10.86 Parker? 4-09 Parkstont......... 528 —138 15-26) 0.46 
Findlay'....... I 31-6 | 2-50 Brownsville®*..... 3 24 444 4-49 Philadelphiabd...... 61 17 37-0 | 3-30 Piedmont ..... O40 
Fostoria! .......... 65 6 31-3 2-55 Burns........ 48 —Q 27-1 | 0.80 Phoenixville ....... 4 9 35-0) 3-05 Rosebudf.......... 51 —13 24-0! 1-97 
Frankfort ......... 65 18 37-4 2-36 Canyon City f...... 55 16 37-2 | 1-48 Point see cool Shiloh f 52 | 17+ 
29-1 | 3-75 Cascade Locks...../ 54 30 42.6 (13.37 Pottstown......... 62 10 Sioux Falist........ 48' —18' 15-2! 2.29 
Granville! ....... 8 31-6 | 3-37 Comstock®®....... 60 25 43-5 4-59 63 9 | 3-49 rich 7 30-4 1-30 
Greenfield..... . 60 1r | 34-9) 2-10 Corvallisa...... cool 2 4642-4 4.02 RidgwayTf.......... 3°67) Vermilliont........45 —13 18-3 O10 
Green Hill .........| 62 1 3I.0 | 2-75 26 440-9 4.3t Saegerstown........60 —2 2%.7/ 3.71 | Watertownt....... 46 —22 13-0 1-00 
Greenville! ........ 6% 2 |: 1.82 | Corvallis (near). 58 3° | 5-57 Salem Corners! 57 4 | 27-5| 4-25 || Websterft!......... 53 12.6 1-79 
G@uyaville .......... 65 | 96-6 | || Crook 58 Ir 35-5 4-45 3004 | Wentwortht!...... 45 —22 9-0 | 0-79 
Hackney .........., 9 33-4 2-59 Eas’ Portiand...... 55 4-67 Seisholtzvilie.. | Wessington Sp’gst 52 —16 18.2 1-94 
anging Rock', 68 | 37-2 | 1-00 || 393 Selins Grove.......| 61 8 | 32-4 | 2-75 | Whitewood ........)...++ 
12 | 31.8 | 5-03 | Forest Grove ......' 58 24 «041-6 | 5-71 Shinglehouse.......56 — 3 . 28.6! 4.13! Wolsey *f!........1 52 | 14-5 1-45 
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Matcorlogica record of coluntary observers, &e.—Continued. 


Stations. 


Andersonville*?... 
OT}. 


a 
Flore nee Station *! 


Greenevillet!...... 
Johnsonville t....... 


issionary Ridge 


Strawberry Plains | 
Trenton........ 


Arthur City f ...... ..... ... 
AustinaT........+.. 
Boerne %......++- 


Brazoria 


Burnet ®f!......... 


Corsicanabt ..... 


Duval ®!..... 


Flower Blufft ..... 


Fort Brownft....... 


Fort MeIntosh.. .. 


Fredericksburg * T i 


Grape Vine t!...... 


Highland ........ 


Menardville*t!... 

Mountain Spring f. 

New Braunfelsf ... 

Orange 
7 


Round Roék ft...... 


Sulphur Springs 


Ww eatherford?. 


Castle Gate f!...... 


Utah—Cont’'d, 
Corinne*®,......... 
Fillmoref ........- 
Grouse Creek *f!.. 
Kelton *® .......... 
Koosharem ........ 
Lake Park ......... 


Moabt!..... 
Ogdena** 
Ogden b*f!......... 
Parowan f.........- 
Promontory *®..... 


Randolph fT... 
Richfield t!........ 
Saint Georgeft!.... 
Scofield 
Singletree*f!..... 
Snowville f........ 
Terrace 
Vermont. 


Brattleboro a.. ....) 


Burlingtonft....... 
Cornwall ..... 


Enosburg 
t 


Hartlanc 
Jacksonville....... 
Norwich ®¢.... ...- 
Simonsvil e....... 
Strafford *T!....... 
Vernon ® 3,,........ 
WE 
Woodstock ....... ° 


Alexandria! ..... 


Ashland f!......... 
Bedford City t. 
Big Stone Gap 
Birdsnest*f!...... 


Blacksburg! ....... 


Buchanan ¢......... 
Cape Charles f}...- 


Charlottesville .... 
Christiansburg fT... ...-- 
Clarksvillet........ 
Dale Enterprise ft! . 


Falls Churechf..... 
Fredericksburg f .. 
Hampton ........+- 
Hot Springs . ...... 
Lexington? ........ 
Nottoway .........- 
Petersburg T....... 
Richmond af ...... 


Richmond bf ......|.. 
Riverton f 


Spottsvilleft!...... 
Stanardsvillef..... 


Stauntont!........ 
Stephens C ity 


W vodstock 


Wythevillet....... 
Washington. 
Aberdeen ....... 


Anacortes..... 


Bridgeport oe 
Crystal Springs 
DavenportT.......- 
Dayton 
East Soundf....... 
Ellensburgf ..... 

Fort 
Fort Spokane ...... 
Fort Townsend!... 
Hunters *! ........ 
Lakeside f......... 
Madrone*t!....... 
Moxee Valley f.... 
Olga 
Pine Hill #*!........ 
Pomeroy ......+.. 
Pullmant!........ 
Rosalia Tf! ......... 
Silver Creek *! .... 
Union City *f!..... 


Precip’n. 


° 


OW Nw 


CUN num 


w 
SEGRESS 
SOARS FSO 


wo 


wr 


£E 


New 


SSBAEL SERS F 


_ Meteorological record of voluntary observers, &c.—Continued. 


Stations. 


Precip’n. 


Washington —Cont’d 
Watervilleft....... 
West Ferndale..... 
West Virginia. 
Bluefield ft !........ 


Buckhannonaft..... 


Buckhannon bfe.. 
Burlington ft ....... 
Central Station fT... 


Charlestown ..... ee 
Bila 


Glenvillet....... 
GraftontT...... 
Harpers Ferry hs 


Marlinton ¢ ows 
Martinsburgt..... 
Morgantownat.... 
Morgantown bf!... 
New Martinsv’le*t! 
Parkersburg T!.... 
Philippit....... eee 
Pleasant Hill*!.... 
Point Pleasant ¢!.. 
RowlesburgT...... 
Sandyville * 1 
Spencer t.. 
Tannery 


Westonat......... 


Westonb*!........ 
Wheelingaf...... 


Wheelingbf....... 


Wisconsin. 
Amherst 
Beaver Dam........ 
Belleville........+- 
Black River Falls +. 
Butternut ...... oe 


Centralia .... 
Fails. 
City 


Crandon f.. 


Delavan ( near )t.. 
Eau Claire ........- 


Estellaft........ 


Florence .......6. 
Fond du Lacf!.... 


POEME. 
Columbus ........- 


Temperature, 
(Fahrenheit.) 


Stations. 


Wisconsin—Cont’d. | ° 
Grantsburg 45 


OS 
Hayward .......+++| 41 
5! 
Janesville ........-| 56 
Koe penick *fi.. 54 
Lancaster ........| §1 


Madison f!.......+| SI 
ManitowocT!......| 46 
Meadow Valley 44 


Medford bf .....++-| 49 
Menomonie!.......| 42 
Neillsvillet.......) 44 
New Holstein t 49 
Oconomowoc t.....| 55 
40 
Osceola tT! 44 


Oshkoshf........++| 50 
POPER 44 
Portage Tt......... 
Prairie du Chien... 53 
Raymond .........- 50 
Reedsburg ft ...... 53 
58 
47 


Stevens PointT ....| 43 
Valley Junctiont..| 53 
Viroqua . 50 
Watertown f.......| 52° 
Waukesha*f......) 54 
Westfieldt.........| 47 
Weston *f%........| 38 
Whitehall T........) 44° 
Wyoming. 
Big Horn Ranch f!.| 49 
Camp Pilot Butte..| 49 
Fort McKinney....| 56 
Fort Washakie.... 56 
Fort Yellowstonef.| 38 
Laramie ... 
Saratoga t.. 
Sheridan 
Sundance ......,...| 43 
Wheatlandt .......) 65 
Mexico. 
Ciudad Porfirio Diaz &4 
Leon de Aldamas!.| 74 
Mexico! 72 
70 


Reports received too late to be used in general discussion 


Alaska, 
Killisnooft!...... 
Metlakahtlaf...... 

Califor nia. 
Neenach *! ........ 


75 | 
Sneddens Ranch ........'. 


Kentucky. 
Williamsburgat.. 
New Hampshire 
New Jersey. 
Lambertville ...... 
Plainfield .......... 
North Dakota. 
F*. 
Bottineau ........ ° 
Churchs Ferry ..... 
Dickinsonf ........ 
Ellendale f ........ 
Formanf......... 
Fort Berthold ..... 
Fort Stevenson f... 
. 


Received 


Arizona. 
Bisbee ft! .......... 
California, 
Orangevale ..... eee 
Redlands a........ ele 


Sneddens Ranch ... 
Colorado. 


Hugo (near)f...... 


Idaho. 
American 
Bonanza City f.... 


| 


PTT 


OWHO 
Perr ees 


December, 1893. 


N. Dakota—Cont’d. | 

Jamestown f.......| 39 
Larimore .........+| 39° 
Lemertf...... 
McKinney .........| 45 
Napoleon f.........| 40 
New Salem....... oo} §3 
Oakdale 48 
37 
Power ti... 44 


Sheyenne ..........| 42 
Wahpeton ft......... 42 
Washburn .........| 42 
Wild Rice 
Williamsport..... 42 
Willow CityT...... 40 
Woodbridge f...... 39 
Canada. 
Fort Francis, Ont.. 38 
West Indies, 
Grand Turk Island. .... 


too late ae publication in November, 1893. 


Towa, 
0.00 | West Bend*f!..... 72 


Kansas. 
Lawrence !,.......+) 77 
Maine. 

East Machias f..... 
Massachusetts. } 
68 
Nebraska. 


Elko (near) ........ S54 


| Wabuska ®!,,......, 


tnt 


Per rr? 


= 


878 
= = = | | = | = |2 a 
Tennessee. ° ° ° Ins. ° ° ° ° ° Ins. ° ° | Ins. 
64 13 40-8 2.55 58 10 56 15 38.4 | 8-44 —260 10-7 0 
66 20 41.1 | 3-42 67 2 48 9 29-8 | 0.40 ccccclecoews I 
70 21 40-5 3-24 67 3 54 23 «39-2 | 7-88 —I5 | 19-0 8 
Carthage 20G1 50 9 —35 7-4 3 
Charleston 52 —8 64 8 | 37-7 | 3-73 16.2 I 
Clarksville!....... 73 14 | 41-4 | 3-07 58 15 62 12 37-1 | 1-68 —14 | 20.4 a 
13 63 14 BB-4 —20 15-2 5 
7° 20 | 43-8 3-07 70 10 36-5 | I-21 —13 17-6 
65 22 41-2 | 4-30 o8 10 39-2 | 2.17 24-7 
Fr 17 | 41-0 | 3.46 || Loseet!...........| 70 § $2.46 | 20.0 
- 15 39-6 | 2.33 59 15 0.77 67 17 —10 | 20.9 
16 | 41-2 | 3-99 52 17 3-28 65 17 39-7. 1-61 —27 16.2 7 
18 | 37-0] 2.82 54 18 2.11 61 13. | 35-4 | 1-79 || ) 
| 2.25 63 8 0.72 | , —22 12.1 5 
| 40 6 1.05 65 14 36-8 | I.g2 8.5 I 
2°59 63 14 36-4 1-71 —28 | 12.9 2 
LOUGON Ff... 3°70 62 —7 —16 16.8 
Ly 67 19 | 40-9 | 4-17 64 3 +3. I-32 —16 | 20.2 > 
24 4I-B 7° 15 40.8 1.28 60 7 32-4 | 1-91 18.2 
Ne 66 16 36.0 2.41 59 —I9 22.0 1-67 70 19 37-2 | 0-87 —35 9.6 y 
63 19 | 42-3 | 4-02 55 8 30-4 0-90 144 | 17.6 3 
50 8 31-2 0.77 60 12 24 14:9 
Parksville*!....... 66 20 | 43-1 | 3-97 52 20 35-4 «(0.47 68 18 | 38-3 | 2-57 
Riddletont ........ 6&8 17 42-2 | 4-43 58 3 30-2 1.20 64 16 37-2 | 2.21 20 18.0 I 
ROCK WOO 1692 12 | 21.0 5 
Rogersville *!...... 59 | 38.4 2.03 | 49 23-9 2-89 62 22 | 184 3 
Rugby Of 16 | 37-6 2.30 49 —8 22.2 | 2.35 68 16 38-0 | I-79 13 | 22-4 
Savannah *!........ 69 23 | 43-5 | 4-04 covccelsoscee! BBE 60 12 36.8 | 1-45 21 17-4 
bales 70 16 | 39-6 3-04 —32 16.2 4-62 —27 | 13-9 ) 
—29 17-4 3-70 65 12 35-9 | 1-28 —29 14.8 ) 
= 178 | 39-9% 4-50 3 «14-4 3-97 70 39-9 0.68 —17 | 16.2 ) 
Waynesboro *!.... 62 22 | 41-7 |.2-37 48 —23 18-8 | 4.45 62 15 35:4 —igf | 18.5 f 
66 15 | 38-9 3-35 43° —27 2.99 
Texas. 45 | 15-3 02 14 39-2 —16 | 15-5 > 
Albany 72 28 49-0 I-30 46 —I5 19-5 5-30 —18 12-4 
Arlingtont .....--. 79 22 | §2.5 0.3! 48 —20 20.4 4.16, 65 16 638.8 28* 14.6° 
50 —I5 21.2 3.66 
0-23 si —34 20.2 3-67 46 |—27 12.5 27-5 50 
0. 02 52 |—17 17-2 —7 | 26.4 95 
49 |—18 18.2 — 2 | 29.6 10 
12 39-0 50 18.8 —7 | 27-6 37 
1.04 73 14 41.0 58 23-0 23-9 gi 
53 29 60-0 1.04 53 12 41-4 13-4 30.4 40 
75 32 | -§9-0 | I-g2 65° asf | 38.7% 40 8.6 —2 | 26.6 10 
Brownw GOD 60 If 3338 | 3:5 —I0 | 25.0 10 
74 29 | 0-95 69 2300 «44-1 47 | 15-2 —16 | 23.6 82 
Camp Eagle Pass .. 87 24 | 56-6 0.1: 65 12 36-2 —10 | 23-8 05 
Childressf!........ 76 16 | 44.0 075 47 —26 15.2 9 | 32-5 7° 
Coldwater! €....... 7! 10 38-9 0.34 65* 23 43-8 52 |—17 20.0 
College Station .... 76 28 1-73 17 42.6 43 11.5 3I 60.8 013 
Columbiat......... 52 30 | | 0.03 57 24-1 26 | §5-0| T. 
25 50.6 0.27 42 |—23 | 12-3 56 68.9 0.72 
Cuerot .. 83 32 «61-5 0.387 rz | 37-6 En... 44 —25 12.0 32. «551-8 
76 23 §0.2 0.82 49 13.6 32 | 54-0 0.18 
DOVING 76 25 56-1 0.45 000 51 |—20 | 18.7 50 65.2 0.00 
32. 58-5 0-65 70 7 39-6 
So 32 64-0 0.13 68 13 41-5 
J couse] 22 50.1 0.31 66 II 36.6 
33 | 64-8 0.71 59 15 | 35-6° 
Fort Clark ........-| 77 29 | 56-5 0.96 71 Ir 41.2 | 
Fort Hancock ..... 76 4 | 402 0.21 71 22 | 44-2 sonnel ag 2 | 29.7 | 4-95 —23 | 6 41 
32 29 60. 8_— «0.00 74 Il 41-2 48 | | 34-5 [13-04 —32 | 2 20 
89 32 | 65-4 0-10 —o 40 
7° 24 | I-10 20 | 46.0 | 0.90 —35 | 1 71 { 
77 20 | 49-8 0.95 70 18 42-6 —30 | 4 | 
Graham 78 20 48-5 1-70 70 13. —32 —4 20 
...... 77 53-4 | 075 72 18 —32 |— 43 
Hallettsville t..... 79 29 | 58-4 1-66 67 18 39-6 0.59 P 55 
Hartleyf...... OF 38.0 0.00 66 18 39-0 1.05 50 —18 23-4 4-81 —30 13 
Haskell ............ 66 38 | §2-3 0-61 68 16 38-7 0.62 —25 | 1 50 
79 | 0-73 in 1g 40:8 2.72 62 14 | 33-6 | 3.07 —36 | § 80 
Houstont.......... 80 35 | §2.4 1.06 cer O62 61 9 | 333 | 3-21 —29 |. § 50 | 
Huntsville t....... 77 30 | 1-15 64 15 36-7 1-20 —30 | I 
42 0o —29 | 4 70 
Kyle 55 29 42.8 12.18 43 —23 24 
Liano *f3 .......... 78 16 | 55-0 | 0.80 54 22 $8.09 30 33 
LongviewT .....-.. 79 19 | 54-8 2-62 53 6 28.8 0.30 42 |\—20 | 1 —31 7 
McGregor ........ 65 23 | 38-6 0-75 56 25 42-1 5-29 48 —22 | 1 -—32 I 20 
28 54-6 1.65 50 20 2.66 47. —36 —3 31 
1.07 55 35 47-1 55 —32 
0.30 ot 4 28.2 2.10 39 —40 1.03 
0. 58 58 21 39-8 1-91 38 
3-02 55 43-2 6.12 39 —33 — 
0. 16 56 8 32-5 | 0.33) i 
0.62 57 22 41-3 7-76 
Rockp 38 | 60.8 |..... 50 20 38-0 1.30) 
| 86 26 | 58.4 0.91 45 11 | 28.6 2.25 
cc O46 55 29 «42-0 3-24 
Sierra Blanca ...... 74 14 47-2 0.90 40 6 25-0 3-05 77° | 26 | 49-8 —5 (29-0 | 0.87 
Silver Falisft!..... 75 00 48 17 31-0 075 
2 658-9 0.28 56 29 «43-0 66 68 31 | 53-0 | 3-73 IS | 39-3 | 0-97 
738 21 51-0 1-42 55 3-1 (0.56 O50 | 
78 27. | §3-0 0.37 51 30 6. 49 OGD 10 | 35-2 2-04 
26 | 54-4 0-25 50 2 399 3-34 | 
75 23 | §0.2 0-27 57 25 40.8 1.6: 0-32 |} | 41-1 | 1-79 
ichita Falisf.... 82 1-83 48 17 350 1.5 72 1 34-3 0.04 
Utah. 46 18) | 33-8 | 1.87 O00 
56 14 | 29-9 0.10 58 24 | 41.8 7.64 | 
53 5 29-7 1-16 58 24 | 6.64 2033 6 35-0 | ce 
9 | 27-9 1-40 51 26 «41.0 11.86 49 —6 | 2.0) 1.13 | 68 | 12 | 40.2 | } 
I 
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Reports received too late, &c.—Continued. Data from Canadian stations for the month of December, 1893. 
| Temperature. | Temperature. |. 
(Fahrenheit. } (Fahrenheit. } Pressure. Temperature. | Precipitation. 3 
New Mexico. | | © | Ins. || + Texas—Cont’d. | ° | | Ins. = = =° 
Fort Wingate ......| 8 | 48-8 o. San Antonio .......| 83 32 | 57-9 | 4-10 
New York. Deseret f ....... 68 2 | 35-6 | 0.14 a a | a 
‘eras. | Mexico. | 
Albany *T!......... 84 32 | 49-8 | 0.77. Ciudad Porfirio Diaz 86 34 | 61-4 | 0-23 Inches. | Inches. | Inches. Inches. Inches 
Burnet *f! ........ 79 30 | §2-3 3-01 | Topolobampo*?*... 88 60 | 69-8 0.00 Saint Johns, 
Sydney, N.S..........- «+ 29-88 | 29.94 | + .06 28.4|/—0.6 7-29 + 2.57 | sw. 
*Extremes ot temperature from observed readings of dry thermometer. Sandy Point, N. F.....+.)---++20+)-eeeeeee etdonwoclecesccvelccescccelsansecre/sesceseselsenves 
t Weather Bureau instruments. Halifax, N.S 29-86 | 30-00 | + -05 | — | 10 + 4-96 
4 numeral following the name of a station indicates the hours of observation from | Manan, N.B......| 29-96 | 30.01 |....... 
which the mean temperature was obtained, thus: Yarmouth, N.S 20-94 | 30-02 | 3-34 | 
Saint Andrews, N.B....| 29.94 | 29-99 |....-- 3-45 | DW. 
Mean of7 &. m. +2 p. Pp. p. M.+ 4. Charlottetown, P. E.1..| 29.91 | 29-95 |...... oo! 6.51 t 2-51 | W. 
* Mean of 8 a. m.+8 p. m. + 2. Chatham, N.B ..........| 29-98 | 30:00 | + .06 1-4) — 5-1) 4-33 1.36 Ww. 
Mean of 7 &. m.-7 Pp. m. + 2. Pather Point, Que 
* Mean of 6 a. m.- 6 p. m. + 2. Quebec, Que 29-70 | 30-06 | + .05 9-9|—6.1, 5-09 + 0.78 w. 
Mean of 7 m. 2 p. m.-+ 2. GRO Sangha 
Mean from readings at various hours reduced to true daily mean by special tables. Ont........... 29-50 | 30.05 5-8 | — 87) 3-01 0.27 8e. 
? Mean from hourly readings of thermograph. Kingston, Ont........... 29-72 | 30.00 t 19.2} — 58 | 4-54 0.30 
*Mean of 7 a. m.+ 2 p. m. + 9 p. m.+ 3. Toronto, Ont ........ 29-66 | 30.07 | +. 23.6|— 4-00 w. 
The absence of a numeral indicates that the mean temperature has been obtained from white River, Ont..... coe] 29-62 | 30-32 |... — 6-0 | —13-8 | 2-23 0-53 ne 
daily readings of the maximum and minimum thermometers. Port Stanley, Ont seeeees, 29-42 30-09 . 26.2 j.ccccess, 4-60 t 1.99 W. 
An Italie letter following the name of a station, as “ Livingstona,” “ Livingstond,”” saugeen, Ont ............, 29-28 30-04 t : 23-8 | — 3-2 6.10 + 1.97 @. 
indicates that two or more observers, as the case may be, are reporting from the same Parry Sound, Ont........ 29-29 30-03 ‘ 157 | — 5:3 8.16 + 4-23 e. 
station. A small Roman letter following the name of a station, or in figure columns, Port Arthur, Ont........| 29-3! 30-07 | +. 3-2) — 7-3 1.08 + 0-23 nw. 
indicates the number of days missing from the record; for instance, denotes 14 Winnipeg, Man..... 226) 30-19 | +. —0O-57 
days missing. Minnedosa, Man.......... 28-14 30-13 | +. —48'—7-3  o-82 + 0.09 
No note is made of breaks in the continuity of temperature records when the same ae Sopot. Assiniboia..| 27.64 30-10'—. 0.5 | —3-5| 0.62 — 0.02 nw. 
do not exceed two days. All known breaks, of whatever duration, in the precipitation | Medicine Hat,Assiniboia 27.58 30.01 —. 18.2, + 3.2) 1.16 + 0.80 w. 
record receive appropriate notice. SwiftCurrent,Assinibois 27.30 30-04 — 13-6 2.6 1-02 + 0.31 W. 
Corrections: Idaho, Kootenai, September, 1893, insert total precipitation 10.93 inches. Calgary. Alberta re eeeeee 20-27 | 29-9) | —- 17-6 3-1 0.57 — 0-21 NW. 
Oregon, Arlington, November, 1893, make precipitation 2.56 instead of 1.96. Texas, Prince Albert, Sask..... 25.41 BD e. 
Llano, November, 1893, make precipitation 1.22 instead of 3.02. West Virginia, Spencer, Edmonton, Alberta seeee 7-51 | 30:01 —. 10.4/— 5-5 3-21 + 2.81 | e. 
November, 1893, make precipitation o.47 instead of 0.30. October, 1893, 272, under Battleford,Saskatchew n 28.15 
head of “ The observer at Pensacola, Fla., reports,” October 3, should read October 2. Spences Bridge, B.C.... 29-22 30-08 ...... Bx@ |occccces O-43 |ccccccoce e. 
Nore.—The following changes have been made in names of stations: Maryland, Bar- Sable ees 
ren Creek Springs, changed to Mardela Springs. North Dakota, Sykeston, changed to Hamilton, Bermuda.... 30.10 30-26 
Lemert. 
this Review had 


Nore.—As the data from North Dakota, given on page 373, was received after the maps and text of 
been completed, the reader will make such corrections as may be found necessary. 
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4 inches. Fahrenheit. 
©. 
Districts and sta- z= Se. é. | 
; 
a w = = = =z 
New England. 30.1— 2.2 
Eastport 2 30-02-++- .05 22-4— 4-9 30 
Portland .... 29-93 30-04-++ -02 22. 5-6 28 
Northfield......... 09 30:10+ .05 16.4— 5-2 27 
Boston 95 30-09 +04 30-4— 2-3 3 
30-07 30.08-+- .02 36. 1.0 
foods Holl..... 16 + 34 2-0 
Vineyard Haven... 8 38- 0.8 47 
ies 30-08 30-11 + .05 2.0 
29-99 o2 31 1.5 
ew London ...... 30-07 30.124 .05 32 2-2 
Mid. Atlantic States. 35 0.5 
Albany ......-++- oe 30-03 30.13 +05 4-6 
eve 39-98 30-144 .04 0-7 6 = 
arrisburg.......- 29:74 30-17). “5 
Philadelphia ...... 30-03 3C-16-+- .03 36.4/— 43 
30-19 30.15 +04 37- 8+ 
ew Brunswick... .. 33 
Baltimore .... ... 29-96 30-17 03 «38-64 0.7 46 
D.C: 30-06 30.18 02 0-5 g 
ape Henry 20 48.2-+ 5-4 
Lynchburg.. ....-- 29-46 30-224 .06 41.8-+ 1-9 52 
antic States. 
Charlotte.......... 29.38 30.22-+4 .05 1.5 55 
Hatteras .......... 30. 20 +07. 49-8-+ 1.6 50 
Kittyhawk.. 30.18 30.194 .10 47-64 2-5 55 
Raleigh .. 80 30.23-+ .03 44-6-- 1.4 54 
Southport ......... 20 30.23 07, 2.4 55 
Wilmington..... ee 15 30.24 o8 SI-I- 1-9 60 
20 30-25 09 1.7 
vannah 15 30-26 54-5 + 1. 
Jacksonville ...... 20 30-25-+4- .09 2.1 68 
Florida Peninsula. 66.9+ 0.5 
Jupiter ...... 18, 74 
Key West........ 17 .07 70-8-+ 0.5 74 
itusville..... 20, 390-24). 3-0 
Bastern Guif States. 63.6+ 
Atlanta ..... 05 30-27 07 «646-6 55 
Pensacola ........- 17 30-23 56-8 65 
Mobile 19 30-25+ .08 55-5 65 
CTIGIAN 30-24 49°3 . 
95 30-22 04 62 
Western Gulf States. 64.34 
Shreveport........ 30-214 .05 §2-8-4 3. 62 
cesses ee +69 30-22 45-8 $s 
ittle Roce 30.23 46. 5 
Corpus Christi .... 30-18 30.20-+4 .06 62.0 08 
Galveston ......... 30-19 30-23 -+4+ .09 65 
Palestine .......... 29-67 30-23 .06 54-4 64 
29-51 30.244 .09 69 
io Val. n L 
Chattanooga....... 29-44 30-28-+ .09 44-5 54 
Knoxville ........ 29-18 30.264 .06 42.0 51 
Memphis.......++- 29-88 30-25-+- .07 45-8 54 
Nashville ......... 29-62 .07, 42-2 51 
Lexington......... 29-10 37-0— 45 
Louisville......... 29-62 .04 38-64 46 
Indianapolis ...... 29-31 30-184 .04 32-8 — 40 
Cincinnati .... ...., 29-50 30.21 05 36-4— 43 
Columbus ......... 29-22 30-19 05 33-0— 40 
Pittsburg ......... 29-24 30-15-++ 35-6\— 44 
29-50 30-21 ..... 44 
Buffalo 29-31 30.09 03 34 
29-69 30-08-+- .02 25-.4.— 32 
Rochester ......... 29-52) 30-12-44 .06 27-4-— 
Erie....... 29-30 30-104 .03  31-4— 37 
Cleveland ......... 29-30 30-13-+4 .04 30.9— 37 
Sandusky ......... 29-42 30-134 .03 30-7|— 38 
Toledo 29-36 30-124 .03 29-0.— 36 
29-28 30.104 .02 34 
Lake Region. 
ove 29-33, 30-03 00 
Grand Haven... 29-34 30-05 .00 27-5— 34 
Mar 29.18) 30-03 18.1/— 24 
Port Huron........ 29-36, .02 32 
Sault Ste. Marie... 29-27) 21 
29-18 30.11 03 33 
Milwaukee ........ 29-32 30-09-++ .or 22. 30 
Green Bay...... eee 29-36 30-08 + .02 16.6— 24 
29-31, 30-094 .o1r 11-2— 19 
Northwest. 
Moorhead .........! 29-04) 30-16 oI 12 
Saint Vincent ° 29-20 30. 16 — 2. 8 
Bismarck .... 28.20 3016-4 .0o2 8. 17 
Williston 27-96 .05 ob 18 
Minneapolis .. | 23 
Saint Paul ........., 29-14 30-13) .02 12 20 
Crosse 29.28 30. -or 27 


Pressure, in 


Climatological data for 1893— Weather Stations. 


‘Temperature of the air, 1n degrees 


daily 


range. 


Minimum. 
Mean minimum. 


| Greatest 


RNR CHS NS SS SSS 


Humidity and precipitation. 


a2 2s ia is 
22 
ts 
a 6 

1.4 
16 73 6-08-- 1.8 20 
16 76 1-9 19 
10 76 2-92— 0-2 10 
22 73 1-7 16 
31 80 4-21 0.7) 15 
eevee 4-6 10 
39, «77 0-6 16 
13 
22 73 0.4 1 
25 7 4-10-+ 0.6 17 

0.6 
21 81 2-54— 0-3 15 
27, 74) 0-3) 15 
27 79 | 12 
28 74 0-4 13 
32 82 244— 1.4 11 
14 
28 71 | 2.29— 0.8 11 
28 71 | 2.27— 10 
OG 10 
30 7o | 2:12— 1-4 9 
80 -05— 0. 9 

0:6 
69 1-62— 3-1, 10 
45 83 3-86— 2.1) 9 
40; 1-79-35 9 
72 1-7) 7 
46 89 0-4 10 
42 82 | 3-27-02) 9 
45 82, 4-56-09 © 
2.g1— 0.1 8 
75 | 350-02 7 
45 82 3-I2—04 © 
49 81 % oo 6 
-79—0.8 
60 82 | 8 
63 78 1.18— 0.7 7 

-40— O- 

2.68 — 2.3 
36 72 +3-18— 1.8 4 
47| 1-25— 3-5) © 
48 84 1.84— 2-7 12 
42 77| 2:29— 2-7 9 
42 83. 9 
40 68 4-60— 0.6 I! 
49 79 2-31 — 2-4 

cece] 

40 69 1.82— 3-11 5 
33 65 1-09—2.0 
33 65 1.67— 2.6 9 
56 86 0.07— 2.0 ! 
55 86 1.72— 2.9 7 
43 72 1.977 1-8 

41 0-76— 1.0 

35 77 | 3-46— 1-1 10 
32 72 2-49— 1-7 10 
36 73) 2-61— 1.2 7 
76 | 3:50 9 
29 76 | 2-61— 0.6 I 
26 62) 2-44—- 1-5 9 
26 75 | 2-23— 1-1, 
28 73. 2-65— 0.7, 10 
28 81 1-97 — 1-1 17 
30 76 2-:7O— 0.1 18 
7 14 

9) 73) 
23 4-36-++ 1-0 24 
84 3-84 0-4) 26 
23 «84 | 3-84-+ 1-0 27 
25 78 | 2-65— 0.7) 23 
25 80 | 2.96-- 0.3 19 
25 79 2-52— 0-2 15 
24 84 0.6) 19 
23 $2 0-5 20 

18 85 | 3-42-- 0-9 20 
24 86 | 3-63-- 1-0 24 
14, 87) 5-89- 3-6) 22 
21 80 3-53 1.2) 23 
4-84)....-. 20 
22 83 | 2-14— 0-2 14 
18 78 0-5) 17 
12 80 | 4-20 21 
7 81 | I-91 1.6) 12 

| 
84 0.8 10 
89 | 0.30— 0-4) 3 
7 | o- 8) 
2 | 1-92) I- 
| 1.80— 
13 
78 | I-I 12 
13 81 | 0.7) 10 


tion. 
cloudiness 
tenths. 


Total move- | 
ment, miles. 
Prevailing direc. 

Miles 
per hour. | 
Clear days. 
Cloudy days. 
| Average 


Direction. 
| Partly cloudy days. 


Date. 


CONO 


~ 


O meine 


womn 


NO WO 


OF 0 


NWO COMOWO Ow 


Onuconofnnw 


HSI 


sons 


~ Mean temper- 
ature data since 
opening of station. 


° ° 
- — 
= 
ec 
si ls 


6-3.41.8)1891 25. 1/1876 


50.6,1889 29.9 1876 
51-4 1889 33. 2/1876 
§4-7,1889 38.1 1878 
54-6|1889) 1880 
54-0/1889 36. 3)1876 
53-4,1889 40.0 1892 
54-6)1889 39-5, 1876 
56.0|1889 38.6'1876 
60.0 1859 43.4 1876 
58-0 1889 45.9/1888 
57-4)1859 38.5/1876 
59-8 1889, 44.0,1876 
62.2:1879 48.4)1876 
70-6|1891, 63-4 1888 
74-4 1879 64.7 1885 
66.21891 57.6 1888 


§-2.57-2 1889 40.61878 
13 5+162.0)1889 50.5 * 
5-4/61.0 1889 43-8 1876 

1889 41.4 1876 
5 


57-2,1889 37-5 1880 
54-1 1889 29. 2/1876 
60.2 1889 32.4 1876 
56.4,1889 30.2)1876 
50.2,1889 27-9 1872 
51-6)1889 26.5/1876 
46.7)1889 22.6,1876 
48-2\1889 25.2 1876 
44-6 1889 24.9 1880 
45-6;1889 23.1 1876 
47-2,1889, 30.7 1892 
37-5 1889 19.4 1876 
37-2.1881 20.4)1890 
36.6 1889, 19.5,1876 
40.8 1889, 22.1 1876 
42.0 1889 19.8 1876 
41.6/1889, 24. 4/1886 
41.4 1889 20.6/1872 
40.2 1881 18.3/1876 
33-7,1877, 15-1/1876 
33-51877, 10.7/1872 
41.71877, 19-9/1872 
35-01877| 12.0/1872 
30-7|1877| 17-6 1876 
29-8 1891 14.3,)1893 
42-8'1877| 19.1 1872 
37-3,1877| 14.0,1876 
31-2) * 13-8)1886 
34-2|/1877, 4.9)1872 
|20- 3 1881 — 0. 3/1886 
19- 0/1890 2-7 1893 
29- 1/1877 — 1-2)1879 
3+ 3/1879 


15 6.2133. 8. 2/1876 
| 14 6.639. 2\1877) 8. 5|1872 


375 
| | | 
Il 14 45 9,848 nw. 45 ne. 6 1 13 17 7-5.33-0)1891 17.6)1890 
9 14 | 29 5,646, nw. 30 OW. Ir 6 11 14 6-337.0/1881 17.0)1890 
27, 14 45 6,713) 8- 36 SW. 10 4 13 14) 6-730.6)1891 8.91890 
14) 23 27 8,760 w. 48 w. 11 8 9g 14) 6-3.40.4)1891 21.9)1876 
7 14 30 31 9,644, nw. | 52 ne, 5 11) 12 1891 31. 1)1890 
5 14 28 32 14,326, Ww. 57. he. 5 10 § 16 28. 0/1876 
19 14 29 33 MWe cee, 13) 4 14 1891 31.9) 1890 
9 14 29 30 14,022, nW. 52 ne. § 12,11 8 §-242.2:1881 31.4)1890 
© 14) 23 34 MW. 18) 3) 10 28.8)1892 
© 14) 24 3! 6,725 SW. 34 Nn. 26 11 §-6\39.21891 20. 3/1872 
5 14 25 36 6,108) nw. 34 8. 9 10 12) §-840.0)1889 23. 7)/1872 
3 14 26 6,259 nW. 43 26 § 9 17 7-038-7\1881 17.2\1876 
13 14 29 24 8,598 sw. 42 mW. 26 5 15 11 
10, 6) 27 29 5,558 Ww. 38 mw. 26 7 14 10 5+740.2)1589 29.4/1890 
17 14) 30) 25 8,168 sw. | 43 mW. 26 8 15 8 5743-61889 25.1,1876 
14) 31) 26 9,665, SW. DW. 26 I1 10 10 5-5\43.6 1889 26.9 1876 
13) 6) 31) 31 5,798, SW. 33. DW. 1 13 9. 46.0)1889 28.4 1876 
11 6 30 34 5) 032) 8. 36 nw. 26 14 45-6)1889 26.5 1876 
27 21 36 BW. 10 2.41889 34.1 1876 
20 21, 32 39 3349, SW. MW. 13 
25 21) 35 7,037, SW. 41 W- 16 
25 18 36, 29 5,814, sw. | 38 Sw. 16 16 
30 * 44 23 II, Ww. 56 nw. 14 
30 21 40 24 11,708, sw. 60 Nn. 5 19 
21, 6 35 36 5) 273, SW. | 25° nw. | 26 17 
2y * 42 25 7,321| w. 40 sw. 16 16 
31 18 42 31 6,409 SW. 42 8. 16 19 
33 18, 46 25 5,952 n. 35 sw. 16 13 
20 21 40 34 We 14 
25, 21 40 34 4.442 nw. 25 W. 17 16 
31, 18 32 6,091, nw. 30 &. 16) 14 
35 18 50 27 5:336 ne. 33 W- 16 12 
44 18 62 24 8,721, nw. 35 @- 14 15 I5 
S66) «667 «15 9,332 ne. 38 nw. 4 13 13 
3 19 54 3! 4,839 ne. 30 8. 16 11 17 | 
33 19 55 27 8,190 nW. 42 ne. 14 18 I! 
21 38 32 7,901 nw. 48 sw. 31% 7 
2 49 32 6,716 n. 46 mw. 16 12 6 
40, 36 5,807 n. 30. «Con. 3 12 8 
24 42 38 4,704 nw. 38 W. 16) 67 «15 
38 38 4,573 nw. 48 16 iq 12 
{ 43 29 5,840 se. 37 DW. 3 14 © 4-463-6)1889 40. 1/1876 
50 25 6,870 se. 45 in. 1617, 10 4 3-664.3)1889 47.8 1870 
44 29 5,807, se. 52 W. 15 18 63-2 1889, 40.9 1876 
30, 32 5,973 36 «8. 11 57-8 1889 36.1 1886 
38 32 5,788 nw. 40 MW. I5 12 59-1 1889 37-4)1886 
56 25 7,509 se. 36 | nw. 6 8 68.4 1889 52.6)1887 
56 15 8,689, se. 50 Nn. 16 14 66.4 1889 50. 2/1876 
45 32 5,109 nW. 26 W. 1§ 11 64-01889 45.1/1884 
49 35 5,461 se. 35 MW. 3 14 6.0 1889 49-0:1878 
35) 36 5» 233) 8- | 16 
33 4,107, ne. 31 SW. 28 
38) 35 6,057, nw. | 36 I5 
33 35 5,006 nw. 26 &. 2 
4 29, 30 1,338 SW. 50 sw. I5 
32) 33 7+ 353) 8- 37 | W. 25 
26; 36 5)717| nw. | 27 | w. 25 
30 28 7,009 36 19 
26) 26 9314, SW. 45 mw. | 25 
28 33 5,985 w. 26 sw. 16 
29 29 5,489) Ww. 37 25, 
8 13, 22) 26 11,535, W. ss w. 16 
2,13 19 22 9,702) se. | 38 nw. | Io 
5 14 21 22 7,035, SW. 38/ sw. | 16 | 
4 2 25 24 11,183, sw. 36 8, 15 
9 2 24 26 12,675, se. 44° nw. | 12 
7, 2) 24) 26 7,940, SW. 36) nw. | 12 
2, 2 22) 26 9,556, SW. 36 sw. | 25 
6 2 22) 20 10,430 SW. 45 25 
6 4 16) 31 8,100, SW. 35 nw. Io ; 
2 21) 26 10,499 SW. 42) nw. 18 | 
2} 12) 22 8,714, 8. | 4 
5 * | 20 28 0,624, SW. 39 16 
4 39 8 36 6,535 8€- 37. e- 22 
1 18) 30 (6,387, SW. 53 SW. I5 1 
9 1 15) 34 8,971, nw. | 36 ne. | II 
13 9) 34 6, 860) sw. 36 n. 
9 13) 27 5,073 n. 36 | nw. | 1 
9 44 8,294 n. 40 se. | 4 
4 13—14 40 6,931 n. n. | 8 
12 39 7,134 nw. 56 nw. 4 
2 12— 2 38 7,058 n. 48 | mw. | 4 
| 
6 45 5,759 se. 42 nw. 18 8 8 
13, 10) 35 5,602 n. Ww. | 18 6) 11 
} 


MONTHLY WEATHER REVIEW. 


DeceEMBER, 1893. 


Diatricts and sta- 
tions. 


Miss. Val.—Con. 
Des Moines .....+. 
Dubuque 
Keokuk 
Springfield, 

annibal 
Saint Louis .....-- 

Missouri Valley. 


Columbia... 


Kansas City....- ee 
Springfield, Mo.... 


Omaha 
Valentine ....+ 
Sioux 
Pie@Tre 
Huron 
Yankton. 
Northern Slope. 
Havre ..... 
Helena ....- 


Lander 
Kearney ...+++ «++ 
North Platte 
Middle Slope. 
Colorado Springs .- 
Denver 


Pikes Peak.....-++... 
Pueblo 
Concordia 
Dodge City ....+++- 
Wichita ..... 


Oklahoma City...- 
Southern Slope. 
Abilene. 
Amarillo 
Southern Plateau. 


Yuma 
Keeler .......+- 

Middle Plateau. 
Carson City ....++. 
Winnemucca ...... 
Salt Lake City..... 
Northern Plateau. 
Balser City 
Idaho Fal 
Spokane. 

alla Walla....... 
N. Pac. Coast Region. 


East Clallam }........ 


Fort Canby .......- 
Nenh Bay.......++- 
Olympia. 
Port 


Port Crescent ..... .. 
Pymht ....c00 


Beatele ..cccoccccce 
Tatoosh Isiand.. 


Portland .... 
Roseburg . 
Mid. Pac. Coast Reg. 
Bureka «+++. 
Red Bluff. .......- 
Sacramento . ....+. 
San Francisco ..... 
Point Reyes Light. 
S. Pac. Coast Reqiwn. 
Fresno 
Los Angeles....... 
San Diego .......++ 


Nore.—The data at stations having no depart 

* Two or more directions, dates, or years. 
ature are obtained from Fort Keogh records. 
except precipitation for 29 days only. 


and § 


years. 
p. m. + 2. 


level, feet. 
Mean pressure, 


™. 


Elevation above sea- 
8 a. 


Length of record, 


Pressure, in 


inches. 

: 
|S. 
= 

se 

= = 


30-13-00 
30-15 +00 
30.11 00 
30.14 + -o1 
30-21 + .06 
30.17 4 -02 
30. 15) 
30-15 +03 


30.17 — -o1 
30. 18 +4 


"40. 16 — 


30.14 + 
30-14 
13 
30.15 — 
30.13 


30. «12 


30.13 — 
09 +09 
30. 17 +00 


BO. 21 
90-17 
30.19 — 


30-17 — .o1 
30. Ib eee 
30. 22 ee 
30.22 4 .04 
20 
30-24 +05 
30-23 
. 


30- 12+ .06 
30. 20- .05 


30-11 -07 
30-064 «15 
30.09 
30-06 «13 


30. 18 4+ «to 


30-234 «11 


30. «13 
30. 20 +0 
30.19 


3% +07 


30+ 19.4- -07 
30. at +04 
30. 


Temperature of the air, in degrees 


3 
= 
E 
g 
= 


um. 

daily 

the 

relative 
humidity, per 
ation, 


cent. 


of 


range. 
dew-point. 


Mean tempera- 


ipit 
in inches. 


min. + 2. 
normal. 


Departure from 
ture 


Mean max. and 
Mean maxim 
Minimum. 


Date. 


Maximum. 
Greatest 
Mean 

Prec 


* 


tt+++ 11: : 


mee ww: 


OVO 


noe 
. 


8 


ono @ 


ret 
SERS 
1: 


ures are not used in computing the district averages. 
t Received too late to be considered in departures, etc. 


Humidity and precipitation. 


arture from 
normal. 


Dep: 
Days with 


PPPS Ori 


SER BESS 


++/ 11: 


35 
13 
83 
63) 
o1+ 0.2 
74+ 0- 
0.1 
B— 0-3 
55+ 0-2 
58 — 0.5 
39 0.2 
53 
70 
IJ 
40— 0 
0.22 -- 0 
0.03— 0.!I 
0.35— 0-3 
2+ 
29 
0-41 — 0-3 
0.10— 0.6 
1-69 
0.52 — 0-7 
43) 
0.49 — 0.2 
0.42— 0.2 
0.49 — 0.2 
0-49— 0.6 
0. 26— 0.3 
0.78 + 0.4 
1.01— 0.8 
0-1I9— 2.4 
-47— 0.8 
+3 + o. 
gi— 0.9 
20— I. 
-26— 0. 
1-4 
-46+ 3.0 
-68— 2.1 
0-9 
Q2 
28 0.6 
1.6 
-O1— 3-6 
-34— 2.4 
-69— 1-4 
-64— 2.7 
2-5 
— 3-0 


2°99: 
“ee 


-Ol, 


or more. 
Total move- 
ment, miles. 
Prevailing direc- 
tion. 


Wind. 


Maximum 
velocity. 


Direction. 


35% =| «15 
33. «COW 15 
37 15 


32 Sw 1 
3 8w. 1 
35 


42 

37. 

42. 

42 nw. 1s 
nw. 16 
s2 nw 

nw 
10 

42 14 


3 nw 

50 nw 

64 Sw. 24 
41 ne 

nw 

36 «ne 

32 


84 8s 20 
I 

jo. 8. | 
st 15 


22 nw 
25 8. I 


24 nw. 22 
25 @. 26 
27 Bw. 26 


Clear days. 


“NOG 


N 


ono #w 


10 


De 


3 
16 


19 


cloudiness, 
tenths. 


Partly cloudy days. 
e 


Cloudy days. 
Averag 


AD 


Anunn 


for 
month. 


Highest 


NNW Deane 
. 
SSSs 
KO OOM 


LY DER 


27-9 1881 
34-4 1889 
6-0 33-0 1885 
6.0 29-6 1885 
§-2 31-2 1893 
6.0 35-2 1889 
4-5 30-5 1889 


4-5 1889 


5 1889 
«5 1889 
1875 
42.8 1889 
42.0 1889 
44-6 1889 
46.4 1889 


2.8 53-2 1889 
3-0 39-8 1889 
3-1 52-9 1881 
3+ 2 60. 2 1890 
4-1 45-4 1885 


2-7 39-0 1893 
6-5 37-1 1886 
6. 239-6 1889 


6.4 49-1 1889 
3-8 61.2 1890 
3-6 60.8 1890 


Letters of the alphabet denote number of days missing from the record. 
2 ‘ All temperature and precipitation normals and extremes of temper- 
| All temperature and precipitation normals and extremes of temperature are obtained from Fort Buford records, 4 All data 


Mean temper- 
ature data since 
opening of station. 


for 


I 


{ 
376 
— —— ____________ ____ —___ | 
Climatological data for December, 1893— Weather Bureau Stations—Continued. 
| 
a 
$8 23 
=e Zio 2 
a mia le 
613 22 | 29-44 15 8,399 Ww. 52 sw. 18 13 14 15.4 1876 
869 16 12 6,198 nw. 30 WwW. 25 9 13 18.4 1884 
651 21 | 29-37 12 4,517 nw. 30 nw. 18 7 15 13-7 1876 
613 23 29-45 10 7,142 nw. 36 nw. 18 13, 11 18.8 1876 ' 
359 23 | 29-81 8 7,947 8 10 27.3 1876 
644 15 | 29-45 9 8,934 8. 10 15 26. 0 1880 
534 «+++ 29-55 5 8,839 nw. 14 10 
571 23 29-S4 7 10,453 15 911 24-9 1876 
963 © 29.10 8,162 8. Il Il g 5046-41889 27.1 1892 
1,350 8 28-70 | 7 | 8,624 8. 10 8 4-8 51-8 1889 31. 5/1888 
i123 23 28.90 "5,945 nw. 9 12 $-7.39-41889 17-3 ° 
2,613 9 27-27 7 7,382 w- 48 son. 24 6 13 5*935-61889 19-2 1886 
1,165 25.81 7 72.579 nw. | 38 mw. | 15 £6) 
[,470.+++ 28.46 19 6,207 36 TW. | mm 10 S+4 
1,310 13 28.64 It 9,489 nw. 44 Nw. 4 9 913 8.6 1884 
[1,232 21 28.72 10 6,324 nW. | 32 MW. 18) 6 14) 11-8 1884 
8 
2,477 14 27-29 7,094 SW. 40 SW. | 15) 5 16 I0 3-5 1884 
2,374 17 | 27-44 9 3440 W. 24 28; 8 10 13 3-8 1879 
4,015 14 25-79 © 6, 326 Sw. 13 4 14 7-0 1884 
Rapid City ...+-+++ 3,280 5 26-55 6,344 W- 8 22.4 1892 
Che ‘ «+ 6,105 23 23.96 4 9,743 nw. 13 14 18.8 1884 
377 «+++ 24-61 3,395 25 4 
2,206 27-74 9,076 nw. 14 10 
2,841, 20 27.10 3 6,675 w. 19 
36.64 3.4 
6,098 10 | 24-01 30-17 ...+. 33-97 0-6 58 13 46 2 30 22 39 13 48 t 6,846 n. 16 9 3-9 19.8 1878 
5, 23-24-75 g0-16—-02 38-24 4.2 05 I 49 8 30 27) 43 16 43 7 6,456 8. 13 13 4°5 22.6 1878 
eevee 17 30 2) 244 1 73 It 24,216 w. 1 9mm 53 — 0.3 1878 
45734 © | 25-27, 6G SE 8 6 22) 42 15 48 5 5,680 w. 16 4°5 27.1 1892 
1,410 9 28.60 30.16-4- .01 65 23 40 4 I 25 36 24 72 5,582 sw. 29 23 17 «11 3-6 24.2 1886 
2,523 20 27.45 33-6-+B-5 74 4 §2 9 I 26 8 23 64 2 8,184 nw. 52 SW. $24 13 «15 4 21.0 1884 
1,306 6 | 28.67 39-7 --fes 70 22 §0 9 I 30 35 28 70 4 7,552 8. 34 SW. 24 16 10 4- &g2 
1,239 -+++ 28.86 43-7 73 22 S4 14 1 34 44 34 76 9 7,2I0 8. 16 7 3 
1,748 9 28.35 3 8: 2 2m t §! 31 55 2 9,619 19 65 3°3:59-6 1889 40.3 1887 
3,691 «+++ 26-33 39 65 22 49 17 1 30 34 26 66 7 12,206 1s 10 ArT 
46 i 
£l Paso ......-+++2 3,746 16 26-32 48 074 2 62 20 3 34) 38 17 35 3 6,390 nw. 21 8 40. 2 1887 ; 
Banta Fe.....se.+++ 7,051 21 23-3! 33 »53 1 43 5 39 25 25 13 46 5 | 5,112 ne. 20 9 25-6 1891 
Tucson 2,432 If 27-60 50 17 22 30 34) 46 25 45 5,172 nw. 19 7 44-4 1891 
141 18 29-97 57 72 34 26 «44 39 33 40 4,929 n. 51.3 1891 
3,622 9 260-44 S423: 32 23 46 2 3773 se. 36 SW. | 13 10 38-8 1891 
4,720 7 25-40 39 12 30 27) 36 22 53 | § 32-2 1891 
4,340 15 25-79 oped +7 3 43 12 39 24) 31 22 04 7 7,467 sw. 45 sw. 1) 6 12 13 26.4 1891 
$5345 20 25-75 30-30-— -06 3 43 18 31 30 20 28 72 12 3,250 se. 42 MW. 1 6 12 13 26. 9 1876 
430 26-55 30-18 32 39 27, 24 75 7 3,152 se. 24 nw. 10 TS) 
45742 25-30 2 30 © 27 20 28 24 83 8 5,545 8. 13 4 24) Be 
1,930 12 28.06 +05 32 37. 16 29-8) 19 29 86 13 3,988 sw. 30 SW. = 10 6 24 8-838.21890 15-5 1884 
1,018 8 29-07 30-184 -09 45 26 24 35 27 35 77 Il 4,607 8. 32 SW. 13 17 7+443-2 1890 32.0 1889 
79 29-89 -13 44 47 41 42 20 11,741 @. 5 20 7+247-51886 36.5 1884 
@ 45 5! BO TE 22 I 25 OW. 2 29-+++ 47-7 1886 34-4 1884 
52 17 30-06 42 48 26 28) 38) 21 41 90 20 4,436 8. 6 23 8-3 44-6 1886 32.7 1884 
10 | 30-02 41 Ir 36,29 18 3,525 8. 15 14 741-5 1893 30-4 1884 
8 If 29-96 43 46 33 1 4 42 28 12,354 sw. 4 26 8-847-8 1888 36.0 1884 
cee 45 49 BS 27) 27 BW. 4 21 ++++ 47-5 1886 40.7 1889 
157 23 30-00 «(43 48 | 28 28 39) 16 40 88 18 6,224 sw. | 36 sw. | 12 5 24 8247-81875 31-0 1884 
523 17 29-65 499 2727 B25, 39) 89 15 1,980 21 8. 20 13 13 6-6.47-0 1886 37.4 1884 
64 7 30-14 47 53 30 «42 21 45 94 9 2,995 25 8@. 23 It 13 6-152-21888 45.4 1891 
342 17 «29-83 50 5! 32 31 30 43 10 4,336 nw. 8 10 7 4-650.21893 42-6 1891 
64 17 | 30-12 45 6 3759 6 11 4-849-2 1886 43.2 1890 
153 23 30-03 52 8 4,491 nw. 4 4 15 5553-51885 49-4 1879 
4.5 + 
338 7 «29-82 8 2,650 nw. 14 14 43-8 1890 
330 17 29-77 57-9 6 2,676 ne. 10 § 52.8 * 
93 23-30-02 57-4+ 6 3,327 ne. ms? §2-2 1891 
| 
i 


NOTES. 


The Roman letters show number and order of centers of low areas. The 
figures within the circles show thé days of the month; the letters (a and p) in- 
dicate, respectively, the $a. m, and 8 p. m., 75th meridian time, observations. 


Within each circle is given the lowest barometric reading reported near the 
center, 


The queries (?) On the track of No. ¥V show that the centers could not be lo- 
cated beyond the borders of the daily maps. 


A wavy line indicates an axis of « trough or long oval area of low pressure. 

The dotted shading ( 

The erosses (x x x x x xx) indieate the position in which fleid-ice or icebergs 
were observed. 


The progress of the front of the norther of December 2 and 3, 1893, is approxi- 
mately shown by dotted lines. 


) indicates fog belts. 
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Chart I. Tracks of Centers of Low Areas. December, 
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